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1. Degaussing our naval and merchant vessels requires the services of men engaged 
in at least three different types of activity; namely, 

a. The operation and maintenance of deperming stations and magnetic ranges. 

b. The design, installation, testing, periodic inspection, and repair of degaussing 
systems. 

c. The operation and maintenance of degaussing systems on operating vessels. 
2. Manuals prepared by the Bureau of Ordnance provide information for those 
engaged in the first type of activity. The Bureau of Ships Manual, Chapter 81, Sec- 
tion ПТ, provides instructions for those engaged in the third type of activity. 
3. This manual, the DEGAUSSING MANUAL, is for the guidance of those who are 
engaged in the second type of activity, the men who design and install degaussing sys- 
tems, including compass compensating equipment; who test these systems after in- 
stallation to make sure that they are satisfactory; who periodically inspect the degauss- 
ing installations on naval and merchant vessels; or who make the repairs that are 
needed from time to time. 
4. This manual supersedes the DEGAUSSING MANUAL, NAVSHIPS (660), dated 15 
June 1943, revised to October 1944. 
5. Additional copies of this manual can be obtained from the Bureau of Ships. 

Н. М. WALLIN, 
Rear Admiral, USN, 
Chief of Bureau. 
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Chapter 1 
GENERAL INFORMATION ОМ DEGAUSSING 


1-1. REASON FOR DEGAUSSING 
(1) A ship is a large magnet because magnetic 
‚ material, steel, is used іп its hull and machinery. 
It has permanent magnetization like that of a per- 
manent bar magnet, and induced magnetization like 
that induced in soft iron when placed in a magnetic 
field. The permanent magnetization is reasonably 
independent of the ship’s heading and its position 
on the earth’s surface, but changes somewhat with 
time. The induced magnetization depends upon 
the ship’s heading and the earth’s magnetic field 
where the ship is located, and changes when the 
Ship changes heading or moves to a place where 
the earth’s magnetic field is different. 

(2) Because of its permanent and induced mag- 
netization, a ship is surrounded by a magnetic field 
which is strong near the ship but decreases with 
distance. It is this magnetic field which actuates 
magnetic influence devices that can be used to detect 
the presence of the ship. The magnetic influence 
devices may form part of a magnetic detector whose 
function is merely to detect the presence of a ship, 
or they may form part of the firing mechanism of a 
magnetic mine or torpedo and cause it to explode 
when a ship is near. Physical contact is not neces- 
sary to actuate magnetic influence devices. Actua- 
tion is by “action at а distance” and the distance is 
greater, the stronger the magnetic field of the ship 
and the more sensitive the magnetic influence device. 

(3) The purpose of degaussing is to counteract 
or neutralize the magnetic field produced by the 
permanent and induced magnetization of a ship 
and thereby make the ship “magnetically invisible” 
insofar as practicable. This will reduce the possi- 
bility that the ship can be detected by observers 
searching for it with magnetic detectors and will 
also reduce the danger of firing a magnetic mine or 
torpedo. If a ship were perfectly degaussed, the 
magnetic field near it would be just the same as if 
the ship were not there and the presence of the 

ship could not be detected by magnetic influence 
devices. 


1-2. HOW DEGAUSSING IS DONE 


A ship can be degaussed by magnetic treatment 
(art. 1-3) which is carried out at degaussing sta- 
tions and does not require the permanent installa- 
tion of degaussing equipment on the ship, or by the 
installation of degaussing coils and accessory equip- 
ment on the ship (art. 1-4). 


1-3. DEGAUSSING BY MAGNETIC TREATMENT 


(1) Magnetic treatment processes. Тһе mag- 
netic treatments used are deperming, flashing, 
flash-D, and wiping. Deperming is used only for 
ships which are degaussed by coils. Flashing, 
flash-D, and wiping are used for ships which are 
degaussed by magnetic treatment alone and are 
not equipped with degaussing coils. 

(a) Deperming is a large scale version of demag- 
netizing a watch. Its purpose, as its name implies, 
is to reduce permanent magnetization. 

(b) Flashing is a magnetizing process which has 
for its purpose the production of vertical permanent 
magnetization which is as nearly as possible equal 
and opposed to the vertical induced magnetization. 

(c) Flash-D is a modification of flashing which 
produces more stable results than either flashing 
or wiping, and is used in preference to them. 

(d) Wiping is a magnetizing process which is 
carried out differently from flashing but which has 
the same purpose. 


(2) Effectiveness of magnetic treatment. Since 
induced magnetization changes with ship’s heading 
and position while permanent magnetization does 
not, the cancellation of the magnetic flelds pro- 
duced by permanent and induced magnetization is 
most complete only at a particular heading and 
only for a particular value of the earth’s magnetic 
fleld, hence, only for the positions on the earth’s 
surface where the earth's magnetic field has this 
value. When the ship changes heading or moves 
to & place where the earth's magnetic field is dif- 
ferent, the cancellation is not аз good and the ship 
is not as well degaussed. For this reason, degauss- 
ing by magnetic treatment alone is not extensively 
used on vessels having other than limited operating 
areas. 


1-4. DEGAUSSING BY COILS 


A ship is degaussed in this way by installing one 
or more degaussing coils and sending direct current 
through the coils to produce a magnetic field which 
is as nearly а5 possible equal and opposite to the 
magnetic fleld produced by the permanent and in- 
duced magnetization of the ship. Since the mag- 
netic fleld produced by ship's induced magnetization 
changes with the ship's heading and position, the 
magnetic field produced by the degaussing coils must, 
be changed accordingly to provide effective protec- 
tion against magnetic influence devices. The mag- 
netic fleld of & coil is proportional to its ampere 
turns, NI, the product of current in amperes and 
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the number of turns in the coil. When the ship 
changes heading or position, the degaussing coil 
ampere turns are changed to vary the magnetic 
fields of the coils and thus compensate for the 
change in the induced magnetization of the ship. 


1-5. MINIMUM REQUIREMENTS FOR А DEGAUSSING 
INSTALLATION 
(1) Minimum requirements for a degaussing in- 
stallation are: 
(a) Degaussing coils. 
(b) A source of direct current. 
(c) Control equipment to control degaussing 
coil ampere turns. | 
(2) In addition to the above essentials, compass 
compensating coils are installed to neutralize the 
degaussing coil magnetic fleld at magnetic com- 
passes so that the compasses will remain useful. 


1-6. KINDS AND FUNCTIONS OF DEGAUSSING COILS 


Both the permanent and induced magnetization 
of a ship can be resolved into three components, a 
vertical component, a longitudinal component, and 
an athwartships component. Different degaussing 
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Figure 1-1. Schematic wiring diagram of an M coll degaussing installation with a single loop. 





coils are used to neutralize these components. One 
or more coils may be installed depending upon the 
degree of perfection required of the degaussing sys- 
tem. Тһе coils used are: 

(1) M coil (main coil). The M coil, used to com- 
pensate for the ship's vertical magnetization, con- 
sists of one or more approximately horizontal loops 
(see art. 1-7) of which the longest loop runs at the 
skin of the vessel from the bow to the stern. In 
most permanent installations it runs internally 
somewhat below the main or weather deck at vari- 
ous heights throughout the ship. On tankers and 
similar ships where it is impractical to run the M 
coil internally, it is run on the weather deck. Fig. 
1-1 is а schematic diagram of an M coil installation 
with a single loop. | 

(2) F and Q coils (forecastle and quarterdeck 
coils). Тһе F coil has опе or more approximately 
horizontal loops іп the forward one-third ог опе- 
fourth of the ship, usually just below the forecastle 
or other uppermost forward deck. Тһе Q сой has 
one or more approximately horizontal loops in the 
after one-third or one-fourth of the ship, usually 
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just beneath the quarterdeck or other uppermost (4) L coil (longitudinal field coil). The L coil 
after deck. The F and Q coils neutralize the longi- has loops in vertical athwartships planes. It re- 
tudinal component of permanent and induced mag- sembles a large solenoid wound inside the ship with 


netization. Figure 1-2 is a schematic diagram of its axis parallel to the keel. It neutralizes the longi- 
an installation with M, F, and Q coils, each coil with tudinal components of permanent and induced mag- 
а single loop. netization and is sometimes used instead of F and 
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Figure 1-2. Schematic diagram of a typical M, F, and Q coil motor-generator degaussing installation. 


(3) FI, FP, QI, and QP coils. In some installa- Q coils. It gives better neutralization than F and 


tions, known as “split coil installations,” the F and 
С) coils are each split into two coils. The FI-QI 
coil, which consists of the FI and QI coils connected 
in series, neutralizes the longitudinal component of 
induced magnetization; the ЕР-ОР coil, which con- 
sists of the FP and QP coils connected in series, 
neutralizes the longitudinal component of perma- 
nent magnetization. 


Q coils but is not generally used because of the diff- 
culty in installing. In some of the older installa- 
tions, the longitudinal fleld coil is known as the S 
coil (solenoid coil). This designation is no longer 
used. 

(5) А coil (athwartships coil). Тһе A coil has 
loops in vertical fore and aft planes. It neutralizes 
the athwartships component of induced magnetiza- 
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tion. Тһе athwartships component of permanent 
magnetization is small and its effect is usually neg- 
lected in А coil current settings. 

(6) MALMauz coils. MALMaux coils have been 
used in many minesweepers. The MALMaux instal- 
lation is made up of four independently controlled 
coils, M, A, L, and Maux (M auxiliary) as follows: 

(a) The M coil consists of series connected hori- 
zontal loops encircling separately each of the large 
masses of steel in the ship having appreciable ver- 
tical extent. The M coil compensates for the verti- 
cal magnetization of these masses of steel. 

(b) The A coil consists of series connected loops 
in longitudinal vertical planes encircling separately 
each of the large masses of steel in the ship having 
appreciable athwartships extent. The A coil com- 
pensates for the athwartships magnetization of these 
masses of steel. 

(c) The L coil consists of series connected loops 
in vertical athwartships planes encircling separately 


each of the large masses of steel in the ship having 


appreciable longitudinal extent. The L coil com- 
pensates for longitudinal magnetization of these 
masses of steel. 

(а) The Maux coil corresponds closely in design 
and function to the ordinary M coil and compen- 
sates the vertical magnetization which is not com- 
pensated by the M coil of the MALMaux installation. 
The Maux coil lies next to the skin of the vessel 
in an approximately horizontal plane slightly below 
the main deck. Maux coils have one loop running 
from bow to stern with or without additional shorter 
loops. 

(7) FL, QL, FS, and QS coils. In place of М, F, 
and Q coils, several vessels have FL (forecastle, 
long), QL (quarterdeck, long), FS (forecastle, 
short) and QS (quarterdeck, short) coils. ‘These 
are internal coils encircling the ship in a horizontal 
plane about midway between the main deck and 
the keel. The FL coil extends from the bow to amid- 
ships and the QL coil from amidships to the stern. 
The FS coil extends aft from the bow to about 15 
percent of the ship’s length and the QS extends 
from the stern forward a similar distance. Each coil 
is independently controlled, the FL and QL coils 
compensating for vertical magnetization and the FS 
and QS coils compensating for longitudinal magnet- 
ization. This is an early type of system and is no 
longer being used. 


1-7. DEGAUSSING COIL LOOPS 

A degaussing coil may consist of a single loop or 
a number of loops. Figs. 1-1 and 1-2 show single 
loop coils. Fig. 2-1 (in chapter 2) shows a three 
loop М coil and Fig. 2-2 shows three loop F and Q 
coils. 


1-8. SINGLE CONDUCTOR AND MULTICONDUCTOR COILS 


A specified number of ampere turns can be pro- 
duced either by a small number of turns and a large 
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current or by a large number of turns and a small 
current. 

(1) Single conductor coils. A single conductor 
degaussing coil is one in which single conductor 
cable is used for the coil. Each loop of the coil 
has a small number of turns and the current is 
large, of the order of hundreds of amperes. Single 
conductor coils are usually specified for battleships, 
cruisers, aircraft carriers, large auxiliaries, and ves- 
sels where sufficient d-c ship’s service power is not 
available to supply the degaussing coils. 

(2) Multiconductor coils. А multiconductor de- 
gaussing coil is one in which multiconductor cable 
is used for the coil. Each loop of the coil has a 
considerable number of turns and the current is 
small, of the order of tens of amperes. Multicon- 
ductor coils are used where single conductor coils 
are not specified. 

















































1-9. CONTROL ОР DEGAUSSING COIL AMPERE TURNS 


(1) Control methods used. For reasons given in 
art. 1—4, it is necessary to control degaussing coil 
ampere turns so that they can be adjusted to the 
values required at a particular place and heading. 
The following methods are used to control ampere 
turns: 

(a) Variable voltage. A degaussing coil is essen- 
tially a constant resistance load. For the variable 
voltage method of control, the degaussing coil is 
connected directly to the terminals of a variable 
voltage generator and the generator voltage is varied 
to control the current through the coil. This method 
is always used for single conductor coils, and is also 
used for multiconductor coils in installations with 
automatic degaussing control equipment. 

(b) Variable resistance. For this method of con- 
trol, the degaussing coil in series with a reheostat 
is connected across a constant voltage source of 
power and the ampere turns are controlled by 
changing the rheostat setting. This method is used 
only with multiconductor coils, and is used exten- 
sively with them. 

(c) Variable number of turns. For this method 
of control, the degaussing coil, in series with a fixed 
resistor, if necessary, is connected across a constant 
voltage power source so that a constant current 
flows. Ampere turns are controlled by a reversing 
switch which reverses one or more turns but leaves 
all turns connected in the circuit so that the coil 
resistance and coil current remain unchanged. If, 
for example, a loop has a total of six turns and if 
0, 1, 2, 3, 4, 5, 6 turns are reversed, the ampere turns 
produced by the coil will be proportional to 6, 4, 2, 
0, —2, -4, and -6, respectively. This method of con- 
trol was used in some of the early degaussing in- 
stallations but has been superseded by the variable 
resistance method and will not be used in future 
installations. 

(d) Fixed resistance control. A few small dis. 
trict craft were equipped with an M coil connected 
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to the power supply through an adjustable fixed 
resistor which could be adjusted by shifting links. 
This method is not being used for new installations. 

(2) Operator or automatic control. "The ampere 
turns can be set to the required value by operator 
or automatic control. 

(а) Operator control. With operator control, 
the ampere turns Гог а coil are set by an operator 
who watches the degaussing coil ammeter and ad- 
justs the current to the required value by manual 
operation of the control equipment, or by manipu- 
lation of push buttons to control electrically oper- 
ated equipment such as a motor-driven rheostat, 
when this is installed. There is always a control 
station at the main degaussing switchboard. In 
addition, a remote control station is sometimes 
provided at the bridge or chart house. 

(b) Automatic control. Current in the coils 
(FI-QI, A, and L) that compensate for induced 
magnetization must be changed as a ship changes 
heading or geographical position. An automatic 
control is being installed on some new construction 
and conversion vessels to vary the current for head- 
ing changes. This equipment receives a heading 
Signal from the gyrocompass and by means of an 
amplifier excites either the field of a generator used 
to supply current for the coil, or the control winding 
of a magnetic amplifier used in conjunction with 
rectifiers to supply current to the coil. The adjust- 
ment necessary to compensate for changes in ship’s 
position is made by an operator since ship’s position 
changes only relatively slowly and does not neces- 
sitate frequent adjustment of degaussing coil cur- 
rents. 


1-10. DEGAUSSING POWER SUPPLY 

Power for the degaussing coils is taken from de- 
gaussing motor-generator sets, rectifiers, or from the 
Ship’s service d-c power system. 

(1) Motor-generator sets. The variable voltage 
method of ampere turn control, which is always 
used with single conductor installations, requires 
variable voltage generators to supply power to the 
degaussing coils. Motor-generator sets with variable 
voltage generators are installed for this specific pur- 
pose. Each degaussing coil which requires indi- 
vidual current control will need a separate generator. 

(2) Rectifiers. Some vessels use metallic-type 
rectifiers for the source of degaussing power. The 
output of the rectifler is usually controlled by vary- 
ing the a-c input to the rectifier, either by means of a 
magnetic amplifier, auto-transformer, or otherwise. 

(3) Ship’s service power. The variable resistance 
and the variable number of turns methods of con- 
trols, which are used with multiconductor installa- 
tions, operate from a constant voltage power supply, 
hence, the ship’s service d-c system can be used to 
supply power for the degaussing coils. 


973829—-52 
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1-11. EFFECT OF DEGAUSSING ON COMPASSES AND 
OTHER MAGNETIC EQUIPMENT 


(1) Degaussing will cause magnetic compasses to 
be in error if measures are not taken to compensate 
for changes in the ship’s permanent magnetization 
and for the magnetic field produced by each de- 
gaussing сой.  Deperming, flashing, and wiping 
change the permanent magnetization of & ship and 
necessitate readjustment of magnetic compasses. 
The effect of the degaussing coils is compensated 
by the installation of compass compensating coils. 
To minimize the amount of compass compensation 
required, it is desirable that the distance, in feet, 
between magnetic compasses and degaussing cables 
should be at least NI/200 where NI is the ampere 
turns of the degaussing cables. 

(2) The strong magnetic field near degaussing 
cables may also affect gyro compasses, radar equip- 
ment, and similar equipment located near the 
c&bles. A magnetic field of about 2 gauss is to be 
expected аа distance of 5 feet from Ше cables of а 
coil with 1,500 ampere turns. Magnetic shielding 
by steel bulkheads or decks may reduce the field 
strength at 2 feet to about № what would be ex- 
pected in air, but probably has no great effect upon 
fleld strength at more than 5 feet from the cables. 

(3) To minimize the effect on the gyro compass, 
the distance, in feet, between the gyro compass and 
degaussing cables should be at least NI/150 where 
NI is the ampere turns of the degaussing coll. 

(4) Degaussing may also change the centering of 
cathode ray tubes in radar equipment. This may 
be caused by changes in permanent magnetization 
or by magnetic fields produced by degaussing colls. 
Deperming usually stabilizes the ship's permanent 
magnetization and eliminates errors from this 
cause. Errors caused by degaussing coil fields are 
best eliminated by installing radar equipment at а 
distance from degaussing equipment. A magnetic 
field of one gauss or more may cause appreciabie 
error in а cathode ray tube if the tube is not 
shielded. | 

(5) Іп general, equipment sensitive to magnetic 
fields should, 17 possible, be located far enough from 
degaussing cables to minimize their effect. 


1-12. EFFECT ОҒ DEGAUSSING ON ELECTRIC ARC 
WELDING 


(1) Tests show that if the magnetic field at the 
arc is more than about 70 gauss, the arc is unstable 
and may result in an unsatisfactory weld. Smaller 
fields do not appreciably interfere with the arc and 
satisfactory welds can be made. 

(2) It is impractical for welding operators to 
make direct measurements of magnetic field 
strength. They can, however, judge the strength of 
the fleld with reasonable accuracy by its effect upon 
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welding operations. Conditions which indicate 
the presence of а strong magnetic fleld and under 
which welding shouid not be done are as follows: 

(а) The presence of serious “arc blow”( a tend- 
ency of the arc to travel away from the electrode) 
which makes it difficult to maintain a proper arc. 

(b) А loud whine or sharp screech emitted by 
the welding arc. 

(c) An appreciable force pulling the electrode 
toward the work. 

(d) A tendency for the weld metal to shoot 
away from the arc, frequently piling up on the work 
without fusing properly. 

(3) Where the job being done requires a steel 
backing up plate across the joint, or where tempo- 
rary backing plates can be rigged to shunt the mag- 
netic field away from the joint, satisfactory welding 
can often be done in cases which would otherwise 
be impossible. 


(4) In general, if welding operators have no dif- 
ficulty in welding when the degaussing coils are 
energized and if the welded joint appears satisfac- 
tory upon inspection, degaussing will have no in- 
jurious effects upon the welds. If difficulties are 
experienced at a particular place when the de- 
gaussing coils are energized, welding should be 
stopped at that place until the coils can be turned 
off. Otherwise the quality of the weld may be seri- 
ously injured. 


1-13. MAGNETIC RANGES 

A magnetic range is a station equipped to measure 
and record the magnetic field below ships which pass 
Over measuring equipment located at or near the 
bottom of the channel in which the ships travel. A 
ship is said to be "ranged" when its magnetic field 
is measured at a magnetic range. Such measure- 
ments are used to determine the value of the coil 
currents which give minimum magnetic field below 
a ship. 
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Chapter 2 


POLARITY, DESIGNATION, AND MARKING ОҒ 
DEGAUSSING INSTALLATIONS 


Section 1—POLARITY 


2-1. DIRECTION OF CURRENT FLOW 


The convention used throughout this manual is 
that the positive direction of current flow is from 
the positive terminal to the negative terminal in a 
wire connected to a battery or d-c generator. 


2-2. POLARITIES OF DEGAUSSING COILS 


The polarities of degaussing coils are as follows: 

(1) In the M, Maux, F, and Q coils, and the FI, 
FP, QI, and QP loops of the FI-QI or the FP-QP 
coils, positive current shall be forward on the star- 
board side (counterclockwise as viewed from above 
the coil). This can be tested by holding a degauss- 
ing polarity indicator (meter) or a small hand com- 
pass above the coil conductors. The polarity 
indicator dial is marked to show the direction of 
current flow. If this meter is not available and a 
compass is used, the north seeking end of the com- 
pass should point to the outside of the coil for posi- 
tive current in the coil or loop. 

(2) In the A coil, positive current shall be aft in 
the upper limb of the coil (counterclockwise as 
viewed from the starboard side of the coil). This 
can be tested by holding a degaussing polarity indi- 
cator or a compass below the upper limb. The north 
seeking end of the compass should point to star- 
board for positive current in the coil. 

(3) In the L coil, positive current shall be upward 
on the starboard side (counterclockwise as viewed 
from the after side of the coil). This can be tested 
by holding a degaussing polarity indicator or a com- 
` pass beneath the upper limb where it crosses 
athwartships. The north seeking end of the com- 
pass needle should point aft for positive current in 
the coil. 

(4) The ЕТ loops and the QI loops of an FI-QI coil 
shall be connected in series so that when current 
is positive in the FI loops, it is negative in the QI 


loops. The polarity of the FI-QI coil shall be the 
same as the polarity of the FI loops, that is, the 
ammeter shall indicate positive current when the FI 
loops are positive. 

(5) The FP loops and QP loops of an FP-QP coil 
on a new installation shall be connected in series 
so that when current is positive in the FP loops, it 
is negative in the QP loops. If ranging the vessel 
shows that it is desirable to have the FP and QP 
loops produce fields in the same direction, they 
should then be reconnected. The polarity of the 
ЕР-ОР coil shall be the same аз the polarity of the 
FP loops, that is, the ammeter shall indicate positive 
current when the FP loops are positive. 

(6) The pointer of a zero center ammeter shall 
deflect to the right for positive current in the coil 
with which the ammeter is used. The DPDT (dou- 
ble-pole, double-throw) heading control switch for 
the FI-QI coil of the split coil system (FI, FP and 
QI, QP) should be closed in the “North” position 
for positive current in the FI-QI coil. The ОРОТ 
heading control switch for the A coil should be closed 
in the “East” position for positive current in the A 
coil. The reversing switches for M, Maux, F, Q, and 
ЕР-ОР coils should be closed in the upper or right 
hand position for positive current in these coils, 
in all cases where knife switches are used. 


2-3. CHECK ON COMPASS USED FOR TESTING COIL 
POLARITY 


To avoid reversing the polarity of the polarity 
indicator or compass magnet used in testing current 
direction and coil polarity as indicated in article 2-2, 
neither should be held too close to degaussing cables. 
When using, they should be brought in toward the 
cable from a distance until an ample reading is ob- 
tained and then not brought any closer. In addition 
they should be checked after each test to make sure 
that the magnet has not reversed. 


Section 2—DESIGNATION AND MARKING 


2-11. LETTERS FOR MARKING DEGAUSSING INSTALLA. 


TIONS 
The letters to be used for designating and marking 
and their meanings are as follows: 
A athwartships coil. 
AMM ammeter. 


AX A auxiliary coil. 

CC compass compensating coil. 

D degaussing system. 

F forecastle coil to correct for permanent 
and induced magnetism. 


FDR feeder. 
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Е coil to correct for induced magnetism. 

Е coil to correct for permanent mag- 

netism. 

ЕР-ОР сой. Used in conjunction with 
feeders, compass compensating coil, 
and indicator light leads. 

indicator light. 

longitudinal coil. 

L auxiliary coil. 

main coil. 

Maux (main auxiliary) coil. 

FI-QI coil. 

quarterdeck coil to correct for perma- 

nent and induced magnetism. 

Q coil to correct for induced magnetism. 

Q coil to correct for permanent magnet- 

ism. 

spare conductor. 


эн 


ч 


Qe озккргн 


SPR, 


2-12. DESIGNATION OF LOOPS 


Each of the degaussing coils may consist of one 
or more loops. Each loop may consist of one or 
more turns of cable. 

(1) 'The number 1, when used with the M, Е, ог 
Q coil (M1, F1, Q1), or the FI, ЕР, QI, ог QP loops 
of the FI-QI or FP-QP coils, shall designate the 
longest, loop. Other loops in еасһ coil shall be 
numbered in sequence 2, 3, 4, and so on from bow 
to stern. See figures 2-1 and 2-2. 


STERN SOW 


MI LOOP МЗ LOOP М? LOOP 


Figure 2-1. Numbering of loops for an M coll with three 
loops. 


Q3 LOOP Q2 LOOP Qi LOOP Fi LOOP F3LOOP F2 LOOP 


Figure 2-2. Numbering of loops for F and Q coils with 
three loops in each coil. 


(2) The number 1, when used with the L coil 
(L1), shall designate the forward loop. Other loops 
are designated L2, L3, L4, and so on, in sequence 
from bow to stern. 

(3) When used with the A coil (A1, A2), the 
numbers 1 and 2 shall designate the starboard and 
port loops, respectively. 


2-13. DESIGNATION OF CIRCUITS 


(1) Consider a degaussing coil loop consisting of 
one turn of 4-conductor cable. Although the de- 
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gaussing cables listed in table 3-1 of chapter 3 have 
either only one conductor or more than four, a 
4-conductor cable serves to illustrate the meaning 
to be attached to circuits. 

(2) The four conductors in the cable can be con- 
nected as shown in figure 2-3. In this case there 
is only one circuit. Alternatively, the four conduc- 
tors in the cable may be connected as shown in 
figure 2-4. In this case there are two circuits. 


TO DEGAUSSING 





Figure 2-3. M coil with a single circuit. 









| TO DEGAUSSING IST CONDUCTOR - А 
OIROUIT A POWER SUPPLY £NO CONDUCTOR — A 
опошт в IST CONDUCTOR - 9 


эмо CONDUCTOR -8 


Figure 2-4. M coll with two circuits. 


(3) The letters A, B, C, and so on are used as 
indicated in art, 2-18 (1) to designate the circuit 
in which a particular conductor is connected, 


2-14. DESIGNATION OF DEGAUSSING COIL CABLES 


(1) Degaussing coil cables shall be marked with a 
D for degaussing, a dash, a number 1, 2, 3, etc., to 
indicate the particular cable in a coil, the appro- 
priate letter for the degaussing coil designation 
(M, Е, etc.) , à second dash, and a number to indicate 
the particular section of the cable, for example, 
D-2M-1 for the number 1 section of the number 2 ` 
cable of the M coil. A section of a degaussing coil 
cable is the length of cable between two successive 
connections or through boxes. Тре number desig- 
nation for a cable is to be retained throughout one 
complete turn in a coil or loop if the cable makes a 
complete turn, or for as far as the cable goes if it 
does not make a complete turn, hence, the number 
designation for a cable does not change when the 
cable goes through an intermediate connection or 
through box, the number designation for a section 
does. Section numbers are assigned as follows: 

(а) For a cable in a horizontal coil, assign sec- 
tion number 1 to the section which is farthest for- 
ward, and number the remaining sections in se- 
quence going around the coil in a counterclockwise 
direction as viewed from above. 
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(b) For a cable in the A coil, assign section 
number 1 to the section which is highest and 
farthest forward, and number the remaining sec- 
tions in sequence going around the coil in a counter- 
clockwise direction as viewed from the starboard 
side. 

(c) For a cable in the L coil, assign section 
number 1 to the section which is highest and 
farthest forward, and number the remaining cable 
sections in sequence going around each loop in a 
counterclockwise direction as viewed from the after 
side of the loop and going from loop to loop in the 
direction from fore to aft. 

(d) Always include the section number in a 
degaussing coil cable designation even if the cable 
has only one section. 

(2) Examples. (a) Each of the four cables in 
the FI and FP loops shown in fig. 2-5 makes a 
complete turn and has only one section, hence, car- 
ries section number 1, D-1FIFP-1, D-2FIFP-1, D- 
3FIFP-1, and D-4FIFP-1. The FIFP in the cable 
designation shows that the cables are used for both 
the FI and FP loops. A cable used exclusively for 
the FI or FP loops would carry the letter designa- 
tion FI or FP, as the case may be. 

(b) Each of the number 1, 2, and 3 cables of 
the QI and ӨР loops shown in fig. 2-5 makes а com- 
plete turn and has three sections. Тһе number 4 
cable makes only part of a turn and has only one 
section. 


2-15. DESIGNATION OF FEEDER CABLES 


(1) Power supply cables. Degaussing power 
supply feeder cables shall be marked with a D for 
degaussing, a dash, FDR for feeder, a letter to indi- 
cate the coil to which the feeder carries current, a 
second dash, and a section number. А section in & 
feeder cable is the length of cable between two 
successive items of equipment. Sections should be 
numbered in sequence starting from the degaussing 
switchboard, as D-FDRI-1, D-FDRI-2, and so on, if 
there are several sections, or D-FDRI-1 if there is 
only а single section. When two or more feeder 
cables run to a coil, they should be numbered as 
indicated for degaussing coils, for example, 
D-1FPDRM-1 and D-2FDRM-1 for two feeder cables 
to the M coil (see fig. 2-5). When single conductor 
cables are used as feeder cables, the cable with the 
positive conductor (see art. 2-19 (1)) should be 
numbered 1; the cable with the negative conductor 
should be numbered 2. If more than two single 
conductor cables are used for the feeder to one coil, 
odd numbers should be used for the cables with 
positive conductors. 

(2) Interconnecting cables. Interconnecting ca- 
bles between FI and QI loops or FP and QP loops 
shall be considered as feeder cables and shall bear 
the designation of the loop to which they carry 
power. For example, the feeder cable which carries 
power from the degaussing switchboard to the FI-QI 


coil is designated D-FDRI-1, D-FDRI-2, and so on, 
irrespective of whether it connects to the FI loops or 
the QI loops. If the feeder cable for the FI-QI coil 
connects to the FI loops, the interconnecting cable 
between the FI and QI loops carries the power from 
the FI to the QI loops and is designated D-FDRQI-1. 
If, on the other hand, the feeder from the degaussing 
switchboard connects to the QI loops, the intercon- 
necting cable between the FI and QI loops carries 
power from the QI to the FI loops and is designated 
D—-FDRFI-1 as illustrated in fig. 2-5. 

(3) Compass compensating сой and indicator 
light cables. Feeder cables for compass compensat- 
ing coils or indicator lights should be designated 
D-FDR followed by a dash and letters to indicate 
the equipment to which they are connected, for ex- 
ample, D-FDR-CC for a COMBS coil feeder. Sec- 
tion numbers are omitted. 

(4) Examples. See fig. 2-5. 

(a) D-FDRP-1 designates the feeder cable to 
ihe ЕР-ОР coil. In the arrangement shown in fig. 
2-5, this cable runs directly from the degaussing 
switchboard to the coil and has only one section. 

(b D-1FDRM-1 and D-2FDRM-1 designate 
two feeder cables to the M coil. 

(c) D-FDR-CC designates the compass coil 
feeder cable. The coil designation need be added 
only if the compass coil leads for different coils are 
run in separate cables. Thus, D-FDRM-CC would 
be the cable with compass coil leads to the M coil. 

(d) D-FDR-CC-IL designates a cable used 
jointly for compass coils and indicator lights. 

(e) D-FDRI-1, D-FDRI-2, D-FDRI-3 designate 
the three sections of the FI-QI feeder. 


2-16. DESIGNATION AND MARKING OF OTHER CABLES 

Power supply cables to the degaussing switchboard 
and remote control or auxiliary circuits shall be 
marked in accordance with Navy Department Gen- 
eral Specifications for Machinery for Vessels of the 
United States Navy, Section 528-2. 


2-17. DESIGNATION OF CONDUCTORS—GENERAL 

Both the cable designation given in arts. 2-14 
and 2-15 and the conductor designation given in 
arts. 2-18 and 2-19 shall be used even when the 
cable has only one conductor. This is because the 
conductor designation gives some information which 
the cable designation does not. 


2-18. DESIGNATION OF DEGAUSSING СОП СОМ. 
DUCTORS 

(1) Single conductors. Degaussing coil conduc- 
tors (except spare conductors, for which see art. 
2—18 (2)), аге to be marked with flber or plastic tags 
with the following symbols, as applicable, in the 
order glven: 

М, Е, ©, FI, etc., degaussing coil or loop. 

1, 2, 3, etc., degaussing coil loop number. See art. 
2-12. Omitthe number if the coil has only one loop. 
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DEGAUSSING _ _ 
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TO DEGAUSSING 
POWER SUPPLY 





—£-FORWARD——»- 


D9 
THROUGH BOX 
Al 


NÍCONNECTION BOX 
Al 
A2 





A COIL 
ISOMETRIC VIEW 


Figure 2-5. Marking scheme for degaussing coil cables, feeders, and connection and through boxes. 


*Two or more conductors paralleled together within a particular series or parallel circuit receive the same conduc- 
tor designation as an equivalent single conductor would receive. 12 conductor cable used for М coll. 
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A, B, C, etc., first, second, third circuit in the coil. 
See art. 2-13. Use A if there is only one circuit. 
1, 2, 3, etc., first, second, third series conductor in 
a circuit. A conductor which is connected in a de- 
gaussing coil or loop makes a complete turn and re- 
tains the same number designation throughout the 
entire turn. 
+ and — positive and negative geometrical polar- 
ity as follows: 
(a) The ends of M, F, and Q coil and FI, FP, 
QI and ӨР loop conductors approaching a box (see 
art. 2-21) in the counterclockwise direction as ob- 
served from above the coil (for example, from aft 
for a box on the starboard side) will be positive. 
(b) The ends of A coil conductors approaching 
a box in the counterclockwise direction as observed 
from the starboard side of the coil (for example, 
from aft for a box in the lower limb of the coil) will 
be positive. 
(c) The ends of L coil conductors approaching 
a box in the counterclockwise direction as observed 
from the after side of the coil (for example, from 
below a box on the starboard side) will be positive. 
(а) The conventions used for geometrical po- 
larity, positive direction of current flow (art. 2-1), 
and positive direction of currents in degaussing coils 
(art. 2-2), are so related that when the current т а 
degaussing coil is negative, the electrical and the 
geometrical polarities of conductor ends are the 
same. | 
(2) Spare conductors. Spare conductors аге to 
be marked with fibre or plastic tags with the same 





D-IFDRM-| 








designation as for other conductors, except as 
follows: 

(а) For а spare conductor which is available 
for а complete turn, omit the circuit designation, 
A, B, C, etc., and substitute SPR in its place. 

(b) For а spare conductor which is not avail- 
able for а complete turn, use the designation of the 
cable in which the spare conductor is contained, 
including the cable section number, and follow the 
cable designation with SPR, & number to identify 
the spare conductor, and + or — to indicate geo- 
metrical polarity, for example, D-3M-1SPR2-. 

(3) Paralleled conductors. Conductors paralleled 
together within a portion of & particular series or 
parallel circuit and not constituting regular full 
length circuits receive the same conductor desig- 
nation that equivalent single conductors would 
receive. 

(4) Examples. (а) MA5— designates the M coil 
(single loop since the loop number is omitted), the 
A parallel circuit, the fifth series conductor in the 
circuit, and the end approaching a box in the 
clockwise direction as observed from above the coil. 
See fig. 2-6. 

(b) M1B10— designates the M1 loop of the М 
coil, the B parallel circuit, the tenth series conduc- 
tor in the circuit, and the end approaching a box 
in the clockwise direction as observed from above 
the coil. 

(с) QP2A6-+--designates the QP2 loop of the 
FP-QP coil, the A parallel circuit, the sixth series 
conductor in the circuit, and the end approaching 


D-IM-2 


D-2M-2 


Figure 2-6. Typical single loop М сой connection box on the starboard side (box D5 of fig. 2-5) as seen looking to 
starboard. 
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a box in the counterclockwise direction as observed 
from above. 

(d) QP2SPR2+ designates the QP2 loop of the 
ЕР-ОР coil, the number 2 spare conductor, and the 
end approaching a box in the counterclockwise di- 
rection as viewed from above. 

(e) D-4QIQP-1SPR9— designates a spare con- 
ductor which is in the number 1 section of the num- 
ber 4 cable of the QI-QP coil and which is not avail- 
able for a complete loop, hence, is given the cable 
designation. Тһе 9 is for the ninth spare conductor, 
and the — is for the end approaching a box in the 
clockwise direction as observed from above. 


2-19. DESIGNATION OF FEEDER CABLE CONDUCTORS 


(1) Power supply cables. Conductors in cables 
for power supply to degaussing coils are to be des- 
ignated by the following symbols, as applicable, in 
the order given: | 

ЕГІН, feeder. 

М, Е, о, FI, etc., degaussing coil or loop. 

1, 2, 3, etc., сой loop number. The loop number 
shall be отї еа if power Гог the entire coil is fed 
into one loop. 

A, B, C, circuit, designation. Use ощу when indi- 
vidual parallel circuits are fed separately, for ex- 
ample, where multicircuit rheostats are used. 

+ and —, positive and negative electrical polarity 
when the controls are in the position for positive 
current (see art..2—2). 

(2) Compass compensation and indicator light 
cables. Conductors in compass compensating and 
indicator light feeder cables are to be designated 
with the following symbols, in the order given: 

M, Е, ©, I, P, A, Г, etc., degaussing coil. 

CC, for compass compensating coil conductors, or, 

IL, for indicator light conductors. 

+ or —, electrical polarity when current in coil 
is positive. 

(3) Examples. (a) FDRP-+ designates the FP- 
QP coil feeder conductor which has positive elec- 
trical polarity when the controls are set for positive 
current in the ЕР-ОР coil. See fig. 2-1. 

(b) M-CC+ and M-CC— designate the two 
compass coil conductors from the M coil. See fig. 
2—1. 

(с) I-IL+ and I-IL— desginate the two іп- 
dicator light conductors for the FI-QI coil. Polari- 
ties are marked for positive polarity in the ЕТ coil. 
See fig. 2-7. 


2-20. CABLE AND CONDUCTOR TAGS 


(1) Cable and conductor tags on naval vessels 
shall conform to section S28-2 of the General Speci- 
fications for Machinery for Vessels for the United 
States Navy. Important requirements are that de- 
gaussing cable tags be made of metal and be colored 
yellow to indicate а semivital circuit, and that de- 
gaussing cables be tagged as close as practical to 
both sides of decks, bulkheads, or other barriers and 
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Figure 2-7. Typical degaussing switchboard connection 
strip. 
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at intervals such that the length of cable between 
tags does not exceed 50 feet. Conductor tags are to 
be made of fibre or plastic. Tags are to be rigidly 
attached to the cable or conductor so that the tag 
marking is parallel to the axis of the cable or 
conductor, 

(2) Cable and conductor tags for merchant ves- 
sels are the same as for naval vessels. 

(3) In both naval and merchant vessels, a de- 
gaussing coil conductor tag is to be fastened to each 
end of all conductors inside the connection or 
through box. Note that conductor tags are to be 
made of fibre or plastic, hence, are to be non-metal- 
lic and non-conducting. The uSe of metal conductor 
tags has been a source of trouble in the past. 


2-21. CONNECTION AND THROUGH BOXES—DEFINI. 
TIONS 

Connection and through boxes are identical in 
construction but differ in use. 

(1) A connection box is a watertight box used to 
connect loops together, to connect conductors in 
series, to reverse turns, etc. The power supply con- 
nection for a coil and all adjustments of ampere 
turn ratios between loops are made within connec- 
tion boxes. The power supply cable and intercon- 
necting cable for the FI-QI and FP-QP coils termi- 
nate at connection boxes. 

(2) A through box is a watertight box used to 
connect conductors without changing the order of 
conductor connections. It is used whenever it is 
necessary to connect sections of cable. 


2-22. CONNECTION AND THROUGH BOXES—NUMBERS 


(1) Connection and through boxes in the M, Maux 
F, Q, FI-QI, and FP-QP coils are considered to be 
in one group. They are numbered D1, D2, D3, etc., 
in sequence starting at the bow and going around 
the vessel in a counterclockwise direction as observed 
from above. See fig. 2-5. 

(2) Boxes for the A coil shall receive the next 
higher numbers after numbers for the M, Е, ЕТ, FP, 
QI and QP boxes have been assigned. Numbers 


for the A coil boxes shall be in sequence starting 
with the highest forward box and continuing aft 
on the upper limbs of both the A1 and A2 loops, 
then down to and forward on the lower limbs, and 
then up. See fig. 2-5. 

(3) Boxes for the L coil shall receive the next 
higher numbers after numbers for the A coil boxes 
have been assigned. Numbers for the L coil boxes 
shall be assigned in sequence starting with the high- 
est forward box on the port side and continuing 
around the vessel in а counterclockwise direction 
as viewed from above. Boxes on the center line 
are to be considered to be on the port side for num- 
ber assignment. 


2-23. CONNECTION AND THROUGH  BOXES—NAME 
PLATES 
Connection and through boxes shall have name 
plates designated as follows: 
01, D2, D3, etc., degaussing box number. 
Connection box and/or through box, as applicable. 
Мі, М2, ЕЦ, ОП, etc., coil and loop designation. 


Di 
` Connection бох Through Бот 
M1 F1 
M2 
2-24. CONNECTION AND THROUGH BOXES—WIRING 
DIAGRAM 


А wiring diagram of the connections within а 
box shall be pasted on the inside of the cover of 
the box and shall be coated with varnish or shellac. 
The wiring diagram for connection boxes shall des- 
ignate the conductors which may be reversed with- 
out reversing other loops; shall indicate the 
arrangement 0{ parallel circuits so that equal 
changes can be made in all parallel circuits when 
such changes are required; and shall also show 
spare conductors. Spare conductors should be se- 
cured to connectors and should be connected to 
form a closed or continuous circuit when possible. 
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Chapter 3 
DESIGN OF DEGAUSSING COILS 





Section 1—GENERAL 


3-1. RESPONSIBILITY FOR DESIGN 


(1) The Bureau of Ordnance is responsible for 
specifying the kind and number of coils to be in- 
stalled, the number of loops in each coil, the location 
of each loop, and the number of ampere turns for 
each loop. 

(2) The Bureau of Ships is responsible for the 


design of the degaussing cable and control installa- 
tion including the selection of cable type and size, 
power supply, and control equipment to give the 
required ampere turns. This work is usually done at 
Bureau headquarters but may be delegated by the 
Bureau to one of its field activities when necessary. 


Section 2—DEGAUSSING CABLE 


3-11. TYPES AND PROPERTIES 


(1) The types of cable used for degaussing, their 
principal uses, and their properties are given in 
tables 3-1 and 3-2. 

(2) Types SDGA, MDGA, and MDGL are known 
as Navy degaussing cables and are covered by Mili- 
tary Specification MIL-C-915(SHIPS). 


Mini- 


(3) Types MDGT, MDGY, and DDGT are known 
as merchant degaussing cables and are covered by 
Military Specification MIL-C-2681. 

(4) Type MDGW is also known as a merchant 
degaussing cable and is covered by Bureau of Ships 
Ad Interim Specification 15C7(INT). Туре MDGW 
has been superseded by Type MDGY and is no longer 


TABLE 3-1.—Properties of degaussing cable 


Conduc- [Conductor stranding Conduc- 





Cable tor out- Conduc- | tor resist- 
Number| Cable mum t Stuffing 
Cable Principal use ! ofcon- | weight | radius of | outside |, side гос area, | Anos tube 
ductors | (1bs/ft) be diameter| diameter (circular | (ohms size 
(inches) (inches) | (inches) mils) per 
1,000 feet)? 
SDGA-4003....... 1 1.9 10 1. 270 0. 742 413, 600 0. 0341 м 
Ro |] HE) OR m m E ОМ 
ме 5 1 2 š ; . 021 
SDGA-800 222. "using" пете 1| 35 12 1.580 | 1:050 829, 300 | 2070 | Р 
SDQGA-1000....... 1 4.1 12 1.710 1.180 ‚ 046, 000 . 0135 В 
SDGA-1300....... 1 5.1 13 1. 880 1.325 ‚ 318, 000 ‚0106 т 
SDGA-1600....... 1 6.3 13 2. 030 1.485 ‚ 662, 000 . 00845 т 
8DGA-2000....... 1 7.7 14 2. 240 1. 670 ‚ 097,000 ‚00670 w 
MDGA-19 (6)*._.. 19 1.08 8.0 1.285 . 092 6, 512 | 2.23 м 
M DGA-19 2. ---|tCoils for naval vessels 19 1.80 9.5 1. 520 . 136 14, 340 | 1.000 Р 
MDGA-19 (23). _ using rheostats. 19 2. 60 10. 5 1. 820 .171 22, 800 ‚ 631 8 
MDGA-19 i 19 3. 90 12.5 2.100 . 226 28,910 . 368 v 
MDGL-19 197. ae pow А coil runs in { 19 2.4 8.0 1. 310 . 092 6, 512 | 2.230 м 
MDGL-19 eo. naval vessels. 19 4.0 9.0 1. 550 . 136 14,340 | 1.000 Р 
МГаТ-24(2)6 ___ 24 7.2 17 2.75 .292 66, 370 211 АА 
MDGT-30 (39.2: кошок Mercian 30 7.2 17 2.75 "260 52, 630 267 | АА 
MDGT-34 (4)...__ auxiliaries. 34 6.7 17 2.75 . 232 41, 740 337 АА 
M DGT-91 (9)..... 91 6. 25 17 2.75 . 130 13, 090 1. 085 AA 
MDGY-12 (2):.... Coils f tank 12 5.5 20 2. 45 . 292 66, 370 211 У 
MDGY-15 (3)----- юзо капкетв, | 15 5.5 20 2. 45 . 260 52, 630 267 Ү 
MDGY-17 " rr | naval and merchant. 17 5.5 20 2. 45 232 41,740 337 Y 
MDGW-12 22 12 9.5 20 2.50 . 292 66, 370 211 У 
MDGW-15 (2) ....|z See article 3-11 (4)..... 15 9.5 20 2. 50 . 260 52, 630 267 У 
MDGW-17 (4). - 17 9.5 20 2. 50 . 232 41, 740 337 У 
DDGT-Y *....... 2 . 45 5.0 . 830 . 146 16, 510 . 858 a 
DDGT-53......... Degaussing feeder 2 .75 6.7 1. 140 .260 52, 630 . 267 L 
DDGT-105........ cables, merchant and 2 1.2 8.7 1. 460 .372 105, 500 . 133 М 
DDGT-212........ naval auxiliaries. 2 2.0 11.7 1. 780 . 580 211, 000 . 0668 8 
DDGT-400........ 2 3.6 18.5 2. 250 .729 , 000 . 0853 w 
1 Seealsoarticles 3-11 апа 3-14. 7 MDGY cable has an impervious sheath, a covering of tape, and a 


galvanized steel tape armor. 

s MDGW cable has a lead sheath and steel armor. Outside diameter 
over lead sheath is 1.94 inches. 

* DDGT cable has an impervious sheath (nothing more н Size 17) 
plus a tape covering and an outer braid for sizes larger than 


2 See article 3-12 for conditions for which these values apply. 

3? SDGA cable has an impervious sheath and braided metal armor. 
+ МООА cable has an impervious sheath and braided metal armor. 
$ MDGL cable has a lead sheath and an outer protective covering of 


tape 
6  MDGT cable has an impervious sheath, а covering of tape, and an 
outer cotton braid. 
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TABLE 3-2.—Current carrying capacity per conductor, іп amperes, for degaussin g cables. Кес Art. 3-18. 











One cable in conduit 
(see note 1) or eight or 
more cables in air 


І 
Two cables in air Three or four cables | Five to seven cables | 
` in ai in air 


Ambient temperature 


One cable in air 
Ambient temperature 











| шаг 1 
Cable | | Ambient temperature | Ambient temperature ! Ambient temperature 
50° C 40° C | 509 C 40? C. | 50? C. | 40° C. | 50°С | 40° C. 50°С 40° C 

SDGA-400............. 550 630 522 600 495 | 570 470 | 535 440 500 
&8DQGA-500............. 650 740 617 7( 585 665 550 630 520 500 
SDGA-650._........... 700 70 720 830 685 7585 650 740 610 700 
SDGA-800............. 890 1,020 845 97 800 920 755 70 710 820 
SDQGA-1,000. .. ........ 1, 040 1, 200 990 1,140 | 935 1, 080 555 1, 020 &30 960 
SDGA-1.300........... 120 , 1.400 1, ;60 1, 330 1, 100 1, 260 1, 040 1,190 980 1,120 
SDGA-L600. .......... 140 | 1.600 1,33: | 1,50 | 120 1, 440 1,190 1, 360 1, 120 1, 280 
SDGA-2,000. .......... 1, 600 1, 800 1, 520 1, 710 1,440 1 1,620 1, 360 1, 530 1, 280 1, 440 
MDGA-19(6).......... 14 15.5 13.5 14.5 12.5, 14 12 13 11 12. 5 
MDGA-19(14)......... | 22 25 | 21 24 20 | 22.5 18.5 21 17.5 20 
MDGA-19(23)......... | 30 | 34 28. 5 32 | 27 30. 5 25.5 29 24 27 
MDGA-19(40)_........ | 43.5 49 41.5 46.5 | 39 44 or 41.5 35 39 
MDGL-19(6) ......... 17 19 16.5 17.5 15 17 | 14.5 16 14 15 
MDOGL-19(14)......... | 27 30. 5 25. 5 29 24 27 | 23 26 22.5 24 
МРрӨТ-24(2)__........\...........- ез — 60 | а BOS ыгы ея 520122222. 50 
MDGT-30()..........1...........- 50 |............ Е КОТИНЕ 45 Козо 41 5222. ға 
M DGT- Е 38 ела ла 36 A "d. о ооо. 32 
MDGT-91(9).......... ОНЕ 14.5 ............ | [£ 21252222222; | к ИЕ 12 PREND 11.5 
MDGY-120).......... ЕРКЕККЕ 02 oi suos Re Eo | 83 |............ ry "Lo tS uu 5 
МГОҮ-153)..222222.22.......... vL ME ұзағы 69 ое. 07 Еа 6 ооо 5% 
MDGY-17(3).......... ............ BS. inc ры ыры "MN РОНЕ 59 4022222. 52 
M DGW-1209)......... О: 92 | MORD 87 |... "HN | 77 КЄЧ ; 
MDGW-15(3) ............ EG а И (07. oues LL As: M ee ee оо. аро у 5& 
MDGW-17(4) ......... ..........-- 65. Ала Cae bl 222225242. BQ) усы ру M. ee 52 
DDGT-E............. аи 47 и 40 laso 42: Rs 40 | 35 
DDGT-533.................. Ko M 100  ........... 95 И 90 | Nee eh MA R ABER 82 
DDGT-105. lc 155  |........... 147 ЖЕЛКЕ 140 4. vl 1325. [ооо 12; 
DDOGT-9219.. р... 00... 240 | OR. a ТА Ке И НИ 196 
DDGT-A400............]...........- 3⁄0 |............ 32 ,............ 35 ОИ 39 [уо 294 





Note: (1) Conduit 20 feet or more in length. 
foot of conduit length. 


used for new installations or replacements. It is 
still found, however, in degaussing coils on numerous 
tankers and oilers which were fitted with degaussing 
installations in the past. Type MDGW is included 
in the tables because it is still found in these 
installations. 


3-12. RESISTANCE 
(1) The conductor resistances given in table 3-1 


If conduit is Jess than 20 fect in length, use the “Оле cable in air" rating reduced by 1 percent per 


cable because of differences in twist. The values 
given in table 3-3 are averages which give suf- 
ficiently accurate results for any cable size. 


TABLE 3-3.—Cable conductor specific resistance. See 


art. 3-12. 





Merchant cables. 
See art. 3-11 


| Navy cables. 
| бес art. 3-11 | 


Conductor current т percent | | | 








аге for the following conditions: Grated current «rec | d eeu Sin 
(а) All conductors in the cable carrying rated cular | percent | cular | percent 
current as given in table 3-2. Mnt m 
(b) For types SDGA, MDGA, and MDGL cables, ке TP fans iu — 
ап average copper temperature of 90” С. at full ЛК ЕЕ ИЛ НЕ IE 13. 9 98 13.7 97 
current rating. Ор зв. “10 182 X 
(c) For types DDOT, MDOT, мрох and 222220244. dyes Chi ae w 
MDGW cables, an average copper temperature of Е 12.7 | 0 12.6. «o 
80° C. at full current rating. x оки ннен и эз qu M 12.4 M. 
(2) If cables operate at less than rated current, pn 124; о 123 M 
| 


the conductor resistances will be less than the values 
given in table 3-1. Conductor resistances will be 
reduced in the same proportion as the conductor 
specific resistance, for which values are given in 
table 3-3. Тһе conductor speciflc resistances аге 
on the basis of circular mil area of the conductor 
and length of the cable in feet. Because of the 
twist introduced in making cables, the conductor 
length is slightly greater than the cable length, 
hence, the conductor speciflc resistance is slightly 
greater than the speciflc resistance of copper and 
is not exactly the same for all types and sizes of 
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For example, ifa Navy cable is carrying мо percent of rated current, the 
conductor resistance will be 96 percent of the value given in table 3-1. 


3-13. CABLE RATINGS 


(1) The cable ratings or current-carrying ca- 
pacities given in table 3-2 are based upon the follow- 
ing assumptions: 

(a) The ambient temperature is 50° C. for Navy 
cables, types SDGA, MDGA, and MDGL; and 40° C. 
for merchant cables, types DDGT, МОСТ, MDGY, 
and MDGW. 
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(b) Degaussing cables will not be grouped with 
other electric cables, and will be racked in a row or 
rows, if four or more degaussing cables are used, 
with at least one-half inch between each cable and 
its nearest neighbor so that air can circulate between 
the cables. 

(2) If the above conditions are not satisfied, the 
cable ratings given in table 3-2 should be reduced. 


3-14. SELECTION OF CABLE TYPE 


(1) In selecting the type of cable to be used for 
the coils of a degaussing system, consideration must 
be given to the location of the installed cable. In 
general, degaussing cables are installed inside the 
hull and out of the weather on all types of vessels 
with the exception of tankers and oilers. On 
tankers and oilers the degaussing cable is installed 
on the weather deck. 

(2) Types SDGA and MDGA cables are designed 
for installation on naval vessels where the cable will 
not be exposed to the weather. Type MDGL cable 
should be used where the cable must pass through 


bilges or other locations subject to moisture or oil 
such as the lower run of A coils. 

(3) Type MDGT cable is designed for installa- 
tion on merchant vessels where the cable will not 
be exposed to weather. 

(4) Type MDGY cable is designed for exposure to 
weather, therefore, should be used for all weather- 
deck runs such as are encountered on tanker and 
oiler installations. 

(5) Where a single conductor installation cable 
run is required to pass through the bilge or other 
location subject to moisture and oil, type MDGL 
cable, with all conductors in parallel, should be used 
for that portion of the cable run. Where a single 
conductor installation cable run must be located 
on weather exposed decks, type MDGY cable, with 
all conductors in parallel, should be used for that 
portion of the cable run. 

(6) Type SDGA or HFA cable should be used for 
feeders on Navy installations, and type DDGT cable 
for feeders on merchant vessel installations. 


Section 3—BASIC DESIGN CONSIDERATIONS 


3-21. FUNDAMENTAL RELATIONS 
Consider a coil, not a degaussing coil to begin with, 
of N turns of a copper conductor of uniform cross 
section throughout its length. Let L be the length 
per turn in feet, and A the cross section of the con- 
ductor in circular mils. The resistance of the coil 
in ohms is: 
pLN 
A (3—1) 
where р is the conductor specific resistance ог ге- 
sistivity in ohms per circular mil foot. If I is the 
current in amperes, the voltage drop in the coil is: 


pLNI 
А. (3-2) 
The power consumed in the coil in watts is 
P=el= — 
A (3-3) 


The volume of copper in the conductor in circular 
mil feet is V=LNA. The conductor cross section is 


A=V/(LN). Substituting this in equation (3-3) 
gives: 
РУ рї? (NI)? (3—4) 


When the length рег turn and the number of атреге 
turns are specified, the product of power required 
times volume of copper is fixed and can be calcu- 
lated from equation (3-4). We can save copper by 
using more power, or we can save power by using 
more copper, but we must have enough of both to 
satisfy equation 3—4. 


3-22. DESIGN OF DEGAUSSING COILS 
(1) Definitions. A single conductor degaussing 
installation is one in which the degaussing coils are 


made with single conductor cable; a multiconductor 
installation is one in which the coils are made with 
multiconductor cable. 

(2) Formula for multiple loop coils. For the 
purpose of design, a degaussing coil in either a sin- 
gle conductor or a multiple conductor installation 
can be visualized as a single, long, continuous con- 
ductor which is wound around to make the different 
loops. Since the loops are connected in series, the 
voltage, E, of the source which is to supply power 
to the coil must be equal to or greater than the sum 


of the voltage drops in all the loops. Hence, if 
there are three loops, for example: 
pL (МО, pLa (МГ) ; РЁ (МГ; 
>o АЦЕ оаа کے‎ ЧЕ (3—5) 
Eu ee L A 


where the subscripts indicate the different loops. 

(3) Convention on ampere turns. Throughout 
this manual (NI), (NI), and so on, denote the 
ampere turns produced by the number 1 loop, the 
number 2 loop, and so on. Note that (NI); is not 
equal to the ampere turns effective within a number 
2 loop which is inside a number 1 and number 3 
loop. In this case, the ampere turns effective within 
the number 2 loop wil be (NI):+(NI)2+(NI)s. 
Similarly, the ampere turns effective within the 
area enclosed by both the number 1 and number 3 
loops, but no others, will be (NI).+(ND;. The am- 
pere turns effective within the area enclosed only 
by the number 1 loop will be (NI).. 

(4) Basic design formulas. At the start of a de- 
sign it is expected that the conductors will carry 
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rated current, hence the value of p used should be 
that given in Table 3-3 for 100% current. It is 
also assumed, when starting a design, that the con- 
ductor cross section is the same in all loops in a 
coil: 


А=А,=А.—А, (3—6) 


With this simplification, equation (3-5) can be writ- 
ten in the following two alternative forms: 


E> LAND. er (ND HD. | (3-7) 


А> [ap iren «ers (ND: | (3-8) 


These are the basic equations for the design of de- 
gaussing coils. A slight modification makes them 
applicable for a coil with any number of loops. 
When a coil has more than three loops, a similar 
term is added to the right hand side of both equa- 
tions for each additional loop; when it has less than 
three, a term is dropped for each loop less than 
three. 


3-23. CHOICE BETWEEN ALTERNATIVE DESIGNS 


(1) Several designs possible. Several designs are 
possible for a specified length of turn and number 
of ampere turns. The choice between them is de- 
termined by consideration of power and weight. 
Since copper is a critical material, less cable weight 
is usually more important than less power, pro- 
vided that sufficient power is available. 

(2) Efficiency of a design. A degaussing coil de- 
sign can be considered efficient if the copper con- 
ductors are operated not much below their rated 
current-carrying capacity, and if there are relatively 
few spare conductors left in the cables used for the 
coil. It would be very unusual for a design to use all 
conductors and operate them at rated capacity be- 
cause degaussing cables are available in only a 
relatively small number of sizes, not in an infinite 
series which would permit the choice of a cable with 
the desired number of conductors, conductor cross 
section, and current-carrying capacity. If, how- 
ever, the current is much below rated current, or 
if there are a great many spare conductors, an at- 
tempt should be made to improve the design. 


Section 4—CALCULATION OF CABLE SIZE FOR SINGLE CONDUCTOR COILS 


3-31. NATURE OF DESIGN PROBLEM 

Power for coils in single conductor installations is 
supplied by motor-generator sets installed for this 
specific purpose. The design problem is essentially 
that of picking out cable of sufficient current-carry- 
ing capacity and figuring the voltage which the 
motor-generator set must supply. 


3-32. STEPS INVOLVED IN THE DESIGN 

The steps involved in designing a single conductor 
coil are as follows: 

(1) Choose the proper types of cable for the coil 
and for the feeder in accordance with art. 3—14. 

(2) From the ampere turns specified for the dif- 
ferent loops by the Bureau of Ordnance, determine 
the number of turns in each loop and the current. 
If, for example, the M1 loop needs 1600 ampere 
turns, the M2 loop 3200, and the M3 loop 3200, the 
М1, M2, and M3 loops can have 1, 2, and 2 turns, 
respectively, and the current can be 1600 amperes; or 
the turns can be 2, 4, and 4 and the current 800 
amperes. 

(3) From table 3-2 pick a degaussing cable which 
has a current-carrying capacity equal to or greater 
than the coil current necessary to produce the am- 
pere turns required. 

(4) Compute the total length of conductor in all 
turns of all the loops in the coil, refer to table 3-1 
to find the resistance per thousand feet for the cable 
size chosen, and compute the voltage drop in the 
coil. 

(5) Pick a feeder cable size of sufficient current- 
carrying capacity. In some cases it may be neces- 
sary to use two or more feeder cables in parallel. 


(6) From the feeder cable conductor length, the 
resistance of the feeder cahle conductor per 1,000 
feet, and the current, compute the voltage drop in 
the feeder cable. Note that for double-conductor 
feeder cables the length of the feeder conductors is 
twice the length of the feeder cable. 

(7) The sum of the voltage drops found in steps 
(4) and (6) is the voltage which must be available 
to supply the coil. This gives the voltage rating for 
the motor-generator set to supply power to the de- 
gaussing coil. The current rating is the current 
found in step (2). 


3-33. COMMENTS ON PRECEDING STEPS 

Expressed in terms of equation (3-7), steps (3) 
and (4) amount to picking a conductor cross section, 
A, large enough to carry the necessary current and 
then using equation (3-7) to find the voltage. It 
is more convenient, however, to follow the proce- 
dure in steps (3) and (4) than to use the equation. 


3-34. EXAMPLE 

(1) Statement of problem. Select the cable type 
and size and the power supply for a single conductor 
M coil with three loops of ampere turns and lengths 
as follows: 


Ampere | Length per 

Loop turns turn (feet) 
MLSS RSS SLO SS 1, 600 1, 730 
Маас Баа орис: 3, 200 120 
MU xil mo эзме бз зк б Баш D сети 3, 200 470 


(2) Solution. (a) Туре БОСА cable will be used 
Гог the single conductor installation. Start out by 
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assuming that the turns in the three loops are 1, 
2, and 2, and the current is 1,600 amperes. There 
will be 5 cables where the M1, M2, and M3 loops run 
side by side. Reference to table 3-2 shows that none 
of the SDGA cables has a current-carrying capacity 
of 1,690 amperes for 5 cables in air. 

(b) Next try 2, 4, and 4 turns and 800 amperes. 
There will be 10 cables where the three loops run 
side by side. Reference to table 3-2 shows that 
SDGA-1000 has a current-carrying capacity of 830 


amperes for eight or more cables in air, hence, it 
will be large enough. The total length is 2 17304- 
4x 120+-4X470=5,820 feet. The resistance of 
SDGA-1,000 is 0.0135 ohms per thousand feet, hence, 
the resistance of the M coil is 0.0785 ohms. The 
voltage drop in the coil for 800 amperes is 62.8 
volts. Add to this the voltage drop in the feeder 
cable which is chosen, and the result is the voltage 
which the motor-generator set must supply. The 
current it must supply is 800 amperes. 


Section 5—CALCULATION OF CABLE SIZE FOR MULTICONDUCTOR COILS 


3-41. NATURE OF THE DESIGN PROBLEM 

(1) General. Multiconductor coils take their 
power from the ship’s service direct-current system. 
The voltage available at the coils is usually 120 or 
240 volts minus about 10 percent to allow for voltage 
regulation of the generator and voltage drop in the 
feeder cables. For multiconductor coils the avail- 
able voltage is known at the outset and the design 
problem is essentially that of picking a cable with 
conductors of low enough resistance so that the sum 
of the voltage drops in the degaussing coil and the 
series resistor for power supply to the compass 
compensating coils is less than the available voltage. 
There are two cases that need to be considered. 

(a) Multiconductor coils in which the coil cur- 
rent is controlled by a single-circuit rheostat. 

(b) Multiconductor coils in which the coil cur- 
rent is controlled by a multicircuit rheostat. 

(2) Coils with a single-circuit rheostat. As its 
name implies, a single-circuit rheostat has only one 
circuit. All the current for the coil with which 
the rheostat is used passes through the single cir- 
cuit of the rheostat irrespective of whether the coil 
itself consists of only one circuit or consists of sev- 
eral parallel circuits. Most multiconductor coils 
have single circuit rheostats to control the coil 
current. The design of degaussing coils which are 
to be used with single-circuit rheostats is covered 
in arts. 3-42 to 3-46. 

(3) Coils with a multicircuit rheostat. In a few 
cases a multicircuit rheostat is used to control the 
current in a multiconductor degaussing coil. The 
necessary modification of the coil design procedure 
is covered in arts. 3-47 and 3-48. 


3—42. STEPS INVOLVED IN THE DESIGN 


The procedure to be followed in designing multi- 
conductor coils is essentially the same for coils with 
several loops and coils with only a single loop. Тһе 
only important difference is that for multiple loop 
coils there will be several terms on the right hand 
side of equation (3-8), while for single loop coils 
there will be only one. The steps involved are: 

(1) Select the proper type of cable in accordance 
with art. 3-14. 


(2) For each loop muitiply the length per turn 
by the ampere turns, and then sum the products 
for all loops. 

(3) Find the conductor area from equation (3-8). 

(4) Select а cable with а conductor of sufficient 
area. 

(5) Divide the ampere turns for each loop by the 
rated current-carrying capacity of the conductor 
chosen. The quotients obtained usually will not be 
integral numbers. Round off to integral numbers 
as illustrated in example 1, art. 3-44. 'Ihe result 15 
the number of turns. 

(6) Determine the cables required. Where sev- 
eral leops run side by side, use the conductors in 
one cable for two or more loops if possible. 


3-43. REFINEMENT OF THE DESIGN 


The procedure described in the preceding para- 
graph will lead to а design which is adequate to 
produce the required ampere turns, but which may 
have & considerable number of spare conductors. 
Since a good design requires that most of the con- 
ductors be used and that the conductors carry close 
to rated current, refinements should be attempted 
to see if а better solution exists. Some of the pos- 
sibilities are listed below: 

(1) If there is a large number of spare conductors, 
it may be possible to use а smaller cable by parallel- 
ing two or more conductors to obtain the necessary 
current-carrying capacity and circular mil area. 

(2) The circular mil area determined from equa- 
tion (3-8) 15 based upon the assumption that the 
cables carry rated current and that the circular mil 
area is the same іп all parts of the coil. This raises 
the following possibilities: 

(а) If cables operate below rated capacity, the 
conductor resistance will be decreased and it may 
be possible to use а cable with smaller conductor 
area than found on the basis of the initial assump- 
tion that the cables carry rated current. 

(b) If parts of the circuit have а greater cross 
section than others because of paralleling conduc- 
tors where spare conductors are available, the mini- 
mum cross section needed will be less than that given 
by equation (3-8). This may make it possible to 
use a smaller conductor cross section than the first 
choice. See example 2, art. 3—45. 
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(3) If there is a large number of spare conductors, 
it may be possible to increase the number of turns 
in each loop in proportion to the ampere turns re- 
quired. This will reduce the current and power 
required to run the coil. In some cases it may be 
possible to do this without any change in the cable 
design; in other cases it may be necessary to add a 
cable in a short loop. In the latter case, a small 
increase in copper may result in a considerable de- 
crease in power. See example 3, art. 3—46. 


3-44. EXAMPLE 1 


(1) Statement of the problem. Determine cable 
size for the FI-QI and the FP-QP coils of a split 
coil installation using MDGA cable. The voltage of 
the power supply is 120 volts and the ampere turns 
and lengths per turn are given in the second and 
third columns of the following table: 





Length рег |Атреге turns 





Loop | NI 











turn (feet) | times length 

м БЕРЕЛ y: ое ЈМ Arie t 150 i 250 37. 500 
RIS x24 4 0 SSE uD Dy йиш 400 80 32. 000 
Q [Iz e uy ен 180 210 37, 800 
ОТ 29 со wn Sales d benc 470 75 35, 250 
О ee te oN eno icta t V ЕЛАН 142, 550 

EPI sees 90 250 22, 500 
EPI ok еру du etd 290 50 23,200 
01 ИЕБИ АКЕНИ ИЕ 140 210 29. 400 
QP2 аа Et de i. 320 75 24, 000 
ао ИО ЕНИСЕЙ 99, 100 


(2) Solution. (а) Тһе first step is to ЯП іп the 
fourth column of the preceding table. Take 110 
volts for the voltage available at the сой. (Зее art. 
3-41 (1).) From equation (3-8) find: 





Ar» о — 18,400 circular mils. 
Ар> О _ 12800 circular mils. 


where Ат and Ap are the cross sections needed for 
the conductors in the I and P coils, respectively. 
Reference to table 3-1 shows that MDGA-19 (23) 
has adequate conductor cross section for the I coil 
and MDGA-19 (14) for the P coil. 

(b) Now refer to table 3-2 for current-carry- 
ing capacity. At the bow and stern there will be a 
number of cables running side by side, hence take 
the values from the “Three or four cables in air” 
column, 27 amperes for MDGA-19 (23) and 20 for 
MDGA-19 (14). БЕ 

(с) Рог the FI-QI coil and 27 amperes, the 
rating of MDGA-19 (23), the number of turns re- 
quired to give the specified ampere turns for the 
ЕП, FI2, ОП, and QI2 loops would be 5.5, 14.8, 6.7, 
and 17.4. Since each loop must have an integral 
number of turns, take 6, 16, 7 and 19 for the number 
of turns in the four loops. These numbers will 
not give exactly the ampere turns specified, but 
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with the same current in all four loops they will give 
a good approximation as seen below: 





NI—Ampere turns 





Loop | N turns | I amperes |— — ——— 
| | Designed | Specified 
аа 
Fll.................. | 6 | 25.1 | 151 | 150 
и NC UAE 16 25.1 402 | 
ОП... | 7. 25. 1 176 | 180 
О 19 25.1 | 477 470 








In order to match the specified ampere turns ex- 
actly, it would be necessary to use a much larger 
number of turns which would lead to a cumbersome 
design. 

(4) In a similar way, the following is found for 
the FP loops: 





NI—Ampere turns 











Loop | N turns Iamperes ` — — 
| i . Designed | Specified 
| N E ты га 
{ | 

EPL алан 5:4 17.9 | 90 ' 90 
ЕРА аа | 16 17 256 24) 
и е 8 17.9 143 | 140 
QP2 OOII | 18 17.9 | 322 | 320 


(e) A cable layout іп accordance with the above 
is shown in figure 3-1. “here are numerous spare 
conductors. Since the loops of the FI-QI coil have 
exactly the same location as the corresponding 
loops of the FP-QP coil, the same cable can be used 
for both where enough conductors are available. 
Furthermore, when enough conductors are available, 
two conductors of MDGA-19 (14) cable in parallel 
сап be used instead of one conductor of MDGA-19 


QI 8 — 470 WI 011—100 NI FII—ISONT FI2— 400 ИІ 
19 N ти вм би 
0% 183 | 133 s 
— Fd Hi c 
7 SEN | ^ б... 
if ' I ' “ұу 
" I ! i =? 
“ | і >” 
! 
| 
| 
' 


022—320 NI QPI-—140 NI FPI-— 90 NI FP 2—280 мт 
(ON Gn 





би 
13 “us 143 33 
= ONE МОФА-19(14) CABLE М = TURNS 
— = ONE МОФА-19 (23) CABLE $ = SPARES 


МТ = AMPERE -TURNS 


Figure 3-1. Tentative cable layout for multiconductor 
FI-QI and FP-QP coils. See art. 3-44. 
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(23) cable since they have a greater cross section 
and a greater current-carrying capacity. 

(f) A study of figure 3—1 shows that the short 
(number 2) loops do not have enough spare con- 
ductors to permit the use of a single cable for both 
the FI2 and the FP2 loops, or for the QI1 and QP2 
loops. One MDGA-19 (14) cable is sufficient, how- 
ever, for both the ЕП and the ЕРІ loops. The ЕРІ 
loop needs 5 conductors, the FI1 loop needs 12, 6 
turns with 2 conductors in parallel for each turn. 
This makes a total of 17 and leaves 2 spare con- 
ductors. 

(g) One MDGA-19 (14) cable is not enough for 
both the ОП and ОРІ loops. The number of con- 
ductors needed is 8 for the QP1 loop and 2 x 7 for 
the ӨП loop, hence, 22 for both loops, ог 3 more 
than the 19 conductors in the cable. We can, how- 
ever, use one MDGA-19 (23) cable for both the Q11 
and the ОРІ loops. 
figure 3-2. 


012 —19и ғ12-—16и 


ей 





QP2—I0N QI i=? N Ғ11--6 М(2) ҒР2—16 N 
13 QP1—0N ЕРІ-бМ 3% 
4% 23 


—Y m ONE M09A-19(14) CABLE 
----- = ONE MOGA-10(23) CABLE 
Ме TURNS 


N(2) = TURNS WITH TWO 
CONDUCTORS IN PARALLEL 
% = SPARES 


Figure 3-2. d: cable layout for multiconductor FI-QI 
FP-QP coils. See art. 3-44. 


(h) A check on the resistance for the arrange- 
ment shown in figure 3-2 gives 3.39 ohms for the 
FI-QI coil, and 4.94 ohms for the FP-QP coil. The 
currents in the I and P coils are 25.1 and 17.9 
amperes, respectively, hence, the voltage drops will 
be 85.0 and 88.4 volts. Additional resistance will 
have to be connected in series with each coil. The 
added resistance will include the resistance of the 
feeder, the fixed resistor to provide а voltage drop 
for operation of the compass compensating coils, 
and the variable resistor installed to regulate de- 
gaussing coil current. 


3—45. EXAMPLE 2 


(1) Statement of the problem. Design an M 
coil with two loops, as follows: 











NIampere | Length per 

Loop x turns turn (feet) 

р ЕРРЕТИ башы А Ku sama AD Бышы a M | 360 | 560 
^3 ОИ AO tte a ТЕК КР еткен 170 190 











Тһе final choice is shown іп: 


Type MDGA cable is specified for this installation. 
Power is to be taken from a 240-volt ship's service 
system. 

(2) Solution. (а) By following the procedure 
given іп art. 3-42 and using 220 volts for the voltage 
available at the coil, it is found that the conductor 
cross section should be greater than or equal to 
15,100 circular mils. This requires МОСА-19 (23) 
cable which is the smallest with the required con- 
ductor area. On the assumption, which must be 
checked later, that one cable will suffice for both 
the M1 and M2 loops where they run together, the 
cable rating for one cable in air can be used, 30 
amperes. This gives 12 turns for the M1 loop and 
6 for the M2 loop. Since the cable has 19 conduc- 
tors, one cable will be enough for both loops where 
they run together, thus checking the original as- 
sumption that this would be the case. The cable 
weighs 560 x 2.60=1456 pounds, not counting the 
short length of cable needed for the M2 coil cross- 
over. The installation produces the specified am- 
pere turns, takes 30 amperes and hence imposes a 
7.2 kw. load on the 240-volt generator, uses the cable 
conductors at rated capacity, uses all except one of 
the conductors where the M1 and M2 loops run 
together, but uses only 12 out of 19 conductors where 
the M1 loop runs alone. This suggests that a better 
design may be possible. 

(b) Since the required conductor area, 15,100 
circular mils, is not much greater than the 14,340 
circular mil area of MDGA-19 (14), it is worth try- 
ing to see if a solution can be worked out with 
MDGA-19 (14) cable. The required ampere turns 
will be supplied by 18 turns in the M1 loop, 9 turns 
in the M2 loop, and 20 amperes, which is below 
the current rating for MDGA-19 (14) cable with 
two cables in air. With this cable size it is no longer 
possible to use one cable for both loops where they 
run together since at least 27 conductors are re- 
quired, 8 more than the cable has. It will, there- 
fore, be necessary to run another MDGA-19 (14) 
cable for the M2 loop. Since only 9 turns are needed 
for the M2 loop, each turn can consist of 2 conduc- 
tors in parallel. Тһе resistance of the two loops 
connected in series will then be 1.000 x18 0.560 
+ (1.000/2) X9X0.190—10.9 ohms. Тһе voltage 
drop for 20 amperes is 218 volts and the design can 
be considered satisfactory. The cable weighs 
560 x 1.80+-190 x 1.80=1,350 pounds. Тһе power re- 
quired is 4.8 kw., 20 amperes from the 240-volt sys- 
tem. In this case, refinement of the design leads to 
a saving both in cable weight and power required. 


3—46. EXAMPLE 3 


(1) Statement of the problem. Find the cable size 
and arrangement for the FI-QI and FP-QP coils 
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on a merchant ship which has а 240-volt direct- 
current ship’s service system. Loops are as follows: 





NI 
Length per |Ampere turns 
Loop us. turn (feet) | times length 

urns 
НА ee 400 100, 000 
рр E as 750 250 187, 500 
819 ВАНА 325 350 113, 700 
QIZE 975 225 219, 400 
Total su reote aaa ae 620, 600 
== 
ЕРЕ RES e Put 190 400 76, 000 
ЕР2 anno РА 570 250 142, 500 
OPI oso ое 225 350 78, 800 
QPR а. 675 225 151, 900 
О ПЕ ese 449, 200 


(2) Solution. (а) Since this is а merchant ship, 
the use of type МОСТ cable is indicated. Size is 
determined by filling in the last column of the 
preceding table and computing: 

14.1 X 620,600 


Ат> — —990 —39,800 circular mils 


14.1X 449,200 
AP 2 — 920 


(b) Size MDGT-34 (4) is indicated for both 
the FI-QI апа the FP-QP coil. The current-carry- 
ing capacity is about 40 amperes. Starting with 
this the following results are obtained for turns and 
current: 





—28,800 circular mils 


Loop N turns | ,Current 


(amperes) 
Designed | Specifled 
FIL 7 36 252 250 
Ета ео 21 36 756 750 
QI 9 36 324 325 
E REE 27 36 972 975 
ЕР осты 6 31.9 191 190 
Е 18 31.9 574 570 
ӨР1_.... тозлы taa 7 31.9 225 
QP2................. 21 31.9 670 675 


(с) Тһе total number о? conductors needed for 
the ЕП, FI2, ЕРІ, and FP2 loop is 52, and for the 
ӨП, QI2, ӘРІ, and QP2 loops is 64. Since each 
мрат-34 (4) cable has 34 conductors, two cables 
will be needed at the bow and the stern where the 
number 1 and 2 loops run side by side. The current 
is less than 38 amperes, the rating for two cables 
in air, hence, the choice is satisfactory from the 
standpoint of current-carrying capacity. A cable 
arrangement for the above is shown in figure 3-3. 
Since the cables are used at somewhat below rated 
capacity, the resistance of the FI-QI coil is less 
than 5.82 ohms and of the FP-QP coil is less than 
4.74 ohms, the values obtained by using the con- 
ductor resistance for cables carrying rated current. 
The voltage drop is less than 210 volts for the 
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FI-QI coil and less than 151 volts for the FP—QP 
coll, so that both are less than the available voltage. 
Hence, the arrangement shown in figure 3-3 will 
produce the necessary ampere turns. 

(d) It is to be noted, however, that figure 3—3 
shows & considerable number of spare conductors. 
In some parts of the coils there are enough spare 


от?-27н F12-2iN 

9Р2-21 N ғР2- 6и 

208 298 
011- 9N 011- 9N FII- 7N FIt- TW 
012-274 QPI- TN FPI-6N FI2-2!N 
QP I- 7N 199 219 ЕРІ- GN 
QP 2-216 FP2-168 
48 ies 


= ONE М06Т-34(4) CABLE 
N = TURNS 
$ = SPARES 


Figure 3-3. Cable layout for multiconductor FI-QI and 
FP-QP coils. See art. 3-46. 





conductors to permit paralleling two for each turn. 
Nothing is to be gained by so doing in this particu- 
lar installation, however, since the resistance of the 
coils is already low enough and making it lower 
will merely increase the voltage that must be con- 
sumed in the series resistors. 

(e) A more promising alternative is increasing 
the number of turns and decreasing the current. 
The two cables at the bow have 68 conductors of 
which only 52 are used. If the turns in all loops are 


QI2-35N FI 2-276 
QP2-27 N FP2-235N 
6s 133 





911-90 911-120 FIt~ 9N FI!- ON 
012-35N QP 1- өм ЕРІ- ӨН Ғ19-?ТМ 
QPI- өн 33 t78 FPI- SN 
QP 2-278 | FP 2-23 0 

1068 ts 





= ONE M09T-34(4) CABLE 
N = TURNS 
$ = SPARES 


Figure 3-4. Improved cable layout for multiconductor 
FI-QI and FP-QP coils. See art. 8—46. 
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increased іп the approximate ratio of 68 to 52, the 
result is as follows: 


МІ--Атпреге turns 


Current 
Loop N turns (amperes) | 
Designed | Specified 
ПОО РРР ates 9 27.6 248 250 
| ИНОЕ 27 27.6 745 750 
QI aan 12 27.6 331 325 
QIZs 35 27.6 966 975 
FPI sea 8 24.7 198 190 
ЕРдІ —— 23 24.7 568 570 
OP) Saa 9 24.7 222 225 
QPS cna 27 24.7 667 675 





(f) A cable layout for the above is shown in 
figure 3-4. One cable has been added to а part of 
the Q2 coil run, but as compared to the installation 
in figure 3-3, the power consumption for the split 
Е and © coils has been reduced from 16.3 kw. to 
12.5 kw. Here the addition of a relatively short 
length of cable results in a fairly appreciable saving 
in power. 

(g) The voltage drops in the FI-QI and FP-QP 
coils are less than 209 and 151 volts, respectively. 


347. MULTICONDUCTOR COILS WITH MULTICIRCUIT 
RHEOSTATS 

(1) Multicircuit rheostats. Multicircuit rheostats 
for degaussing installations (see art. 4-68 (2)) are 
either manually-operated 4-circuit rheostats or mo- 
tor-driven 2- or 3-circuit rheostats. "The 4-circuit 
rheostat can be used for either 1, 2, 3, or 4 clrcuits, 
as required. То increase coil current, the first сіг- 
cuit of the coil 1$ connected to the source of power 
in series with а series resistor and the rheostat. 
The other circuits are not connected to the source 
of power. Turning the rheostat handle cuts out re- 
sistance in the rheostat and causes the current to 
increase in the first circuit. Ultimately the rheostat 
resistance is all cut out and the first circuit is con- 
nected to the source of power in series with a re- 
sistor of appropriate value to limit the current to 
a value which is not greater than the current carry- 
ing capacity of the rheostat or the first circuit of 
the coil. Further rotation of the rheostat handle 
connects the second circuit of the degaussing coil 
to the power source in series with a resistor and the 


rheostat, cuts resistance out of the rheostat, builds 
up current in the second circuit, and then repeats 
the same cycle for each additional circuit. 

(2) Design of degaussing coils for use with a mul- 
ticircuit rheostat. Such coils must be designed with 
several parallel circuits. Perhaps the easiest way 
to pick the cable size for such coils is to calculate 
the conductor cross section for a single circuit coil 
to produce the required ampere turns; and then. 
choose a cable with a conductor cross section one- 
half, one-third, or one-fourth the cross section cal- 
culated for the single circuit coil. This procedure is 
illustrated in the following example. 


3-48. EXAMPLE 4 

(1) Statement of the problem. Determine the 
cable size for а merchant vessel M coil which is to 
use a multicircuit rheostat and is to take power from 
a 240-volt d-c ship's service system. The ampere 
turns and the lengths of the loops are as follows: 





NI ampere Length 
Loop turns (feet) 
MLE I 1, 450 1, 20 
MALE 1, 450 300 


Calculate the conductor cross section that would be 
needed for a single circuit coil to produce the 
ampere turns, using the procedure illustrated in рге- 
ceding examples. Use 14.1 for the specific resistance 
(see table 3-3) since this is to be a merchant vessel 
installation, and 220 volts for the available voltage. 
The resuit is that the conductor cross section must 
be equal to or greater than 144,000 circular mils. 
Reference to table 3—1 shows that the conductor 
area for MDGT-30 (3) cable is 52,630 circular mils. 
Three of these conductors will supply the necessary 
cross section, hence, a three-circuit coil is indicated. 
Table 3-2 shows that the current carrying capacity 
of а MDGT-30 (3) conductor is approximately 50 
amperes. Three circuits with 50 amperes in each 
circuit will be equivalent to 150 amperes so that 10 
turns will be needed for 1450 ampere turns, hence, 
the coil can consist of three circuits, each making 
ten turns. This will require 30 conductors, so that 
one MDGT-30 (3) cable can be used for the coil. 
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Chapter 4 


INSTALLATION ОҒ DEGAUSSING EQUIPMENT ОМ 
NAVAL VESSELS 


Section 1—GENERAL 


4-1. SPECIFICATIONS 


The degaussing installation on a naval vessel 
should conform to the following specifications: 

(1). Degaussing specifications which will be is- 
sued by the Bureau of Ships for each vessel or each 
group of vessels to be degaussed, and which will 
contain detailed information on the particular in- 
stallation concerned. 

(2). General Specifications for Machinery for 
Vessels of the United States Navy. The sections 
which are of particular pertinence to the installa- 
tion of degaussing coils are: 

Section 828-2. Designating and Marking, Elec- 
trical Systems. 


Section 562—2. Electric Power Distribution, Cables. : 


Section 862—3. Electrical Wiring Equipment, Elec- 
tric System Distribution. 

Section S81-6. Degaussing System. 

Appendix 6. Instructions for Painting. 


Section 


4-11. LOCATION 


(1) Importance of location. Тһе location of the 
degaussing cables determines the size and shape of 
the degaussing coils, hence, affects the magnetic 
flelds they produce and ínfluences the effectiveness 
of the degaussing installation. For this reason it 
is important that degaussing cables be installed 
where specifled. On the other hand, degaussing 
specifications are based on plans which. do: not 
always show all obstructions to cable runs which 
may exist on a vessel. It is sometimes found that a 
diversion of the degaussing cables from the location 
specified will result in а cable run which is much 
easier to install and maintain. Тһе effects of the 
diversion upon the effectiveness of the installation 
and upon the ease of installation must both be 
considered in arriving at the final location. 

(2) Diversions on minesweepers. Excellent de- 
gaussing is of extreme importance in minesweepers. 
Every effort should be made to install the cables 
where specifled before a diversion is considered. If 
it is finally decided that a diversion is imperative, 
specific approval of the contemplated diversion must 


4-2. PLANS 


The Bureau of Ships has prepared numerous 
plans covering methods of supporting cable, 
methods of sealing cable ends, mounting dimen- 
sions of equipment, electrical connections, and so 
on. Plans which are of pertinence to the degaussing 
installation are listed in chapter 11 by Bureau of 
Ships number and title, and copies of the plans 
which are of the most Interest are included in chap- 
ter 11. Frequent reference should be made to 
them. 


4-3. DEGAUSSING MANUAL 


This manua] contains information on degaussing 
systems and their installation and should be used 
to supplement the degaussing speciflcations. In 
case of difference between the Degaussing Manual 
and degaussing speciflcations, the degaussing speci- 
fications shall govern. 


2—CABLE 


be obtained from the Bureau of Ships or the In- 
dustrial Degaussing Group. 

(3) Diversions on vessels other than minesweep- 
ers. Degaussing is somewhat less critical on vessels 
other than minesweepers and а greater possibility 
of diversions exists. Such diversions should be in 
accordance with the following: 

(a) For horizontal coils (M, F, Q etc.) moving 
one of the sides in or out for а small distance in а 
horizontal plane produces а larger change in mag- 
netic field, for the conditions usual in degaussing, 
than moving it up or down by the same amount. 
Hence, when the diversions are equal for alternate 
routes, the first choice should be moving vertically, 
the second choice moving horizontally. Whenever 
deviations are necessary, the area between the devi- 
ated run and the specified run is made as small as 
possible and the piercing of decks kept to a mini- 
mum. Moving a coil vertically from just below to 
just above a deck is roughly equivalent to changing 
its level by the height of a deck. The most impor- 
tant diversions of the F and Q coil runs are those 
which must be made on the crossover sections. 
When a crossover occurs at a hatch or other neces- 
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sary obstruction, the crossover location is changed 
to just forward or just aft of the obstruction, which- 
ever makes the smaller diversion. 

(b) For a vertical coil, A coil, symmetrical di- 
versions in both loops (port and starboard) are 
preferred to unsymmetrical diversions. No unsym- 
metrical diversion should be made which will cause 
a material difference in the shapes of the projections 
of the port and starboard loops on a longitudinal 
vertical plane. If, however, small obstacles are en- 
countered in one loop, the loop is diverted around 
them without making a corresponding change in the 
loop on the other side of the ship. Diversions in 
the lower run produce a larger change in the vessel’s 
magnetic field than similar diversions in the upper 
run. 

(c) Where cables are specified to run just in- 
board the skin of a vessel, it is permissible to run 
the cables just inboard the frames of the vessel 
provided this does not place the cables more than 
18 inches from the skin. The cables may be run 
through the webs of deep frames if ample strength 
compensation is made where the frames are pierced 
and the cables are protected from abrasion. 

(d) Cable runs more than 18 inches inboard 
from the skin of the vessel should have the specific 
approval of the Bureau of Ships or the Industrial 
Degaussing Group. 

(e) Cable runs through tanks, bilges, refrigera- 
tor spaces, hot spaces, ammunition spaces, and 
hazardous locations are to be avoided if possible. 
Diversions of a major nature may be made if they 
keep cables out of such locations, or if they mate- 
rially decrease the time and cost of the installation, 
and if they do not greatly affect the effectiveness 
of the degaussing coils. Such diversions may in- 
volve raising a part of the M coil one deck level to 
pass over a fuel tank, moving an athwartships cross- 
over of a coil to avoid an obstruction, or moving 
a part of a coil from above or below a deck to the 
other side to avoid excessive rearrangement of pip- 
ing. All such diversions should be specifically ap- 
proved either by the Bureau of Ships or the Indus- 
trial Degaussing Group. 


4-12. APPLICABLE SPECIFICATIONS 


The cable installation in degaussing systems of 
naval vessels should conform to the requirements 
of General Specifications for Machinery, Sections 
S62-2 and 862-3. 


4-13. PRECAUTIONS WHEN INSTALLING CABLE 


(1) Pulling. Because of the large size of degauss- 
ing cables, extra care should be observed in pulling 
them to avoid damage to the armor and sheath. 
Al] metal edges which might damage the cable 
during or after installation should be padded with 
a metal sleeve or plate. Note that cables are to be 
"walked in" and pulled only to the extent possible 
by the manual effort of the installation crew, that 


no attempt shall be made to pull the cables taut 
by means of chain blocks or other mechanical rigs, 
and that sufficient slack shall be left to allow for 
deflection of bulkheads without damaging the ca- 
bles. See General Specifications for Machinery, Sec- 
tion 862-2. When severe damage to the armor 
occurs in pulling, it has been found desirable to 
replace the cable, since the damaged section may 
later fail. 

(2) Cold weather precautions. The insulation 
and impervious sheath of degaussing cables become 
so brittle at temperature of 35° F. and below that 
they may be cracked or ruptured by handling during 
installation in cold weather unless special precau- 
tions are observed. Of the precautions given below, 
(a) is preferable; (b) next; (c) last. Ж 

(а) Heat the compartments іп which the cables 
аге to be installed to a temperature over 35° F. and 
handle the cable only when its temperature is above 
35° F. | 

(b) If the temperature is below 35° F. in the 
compartments where cables are to be installed and 
it is not possible to heat the compartments, first 
stow the cable in а compartment heated at least to 
50° F. but not above 120° F. Allow the cable to stand 
until the cable temperature is at least 50° F., and 
preferably above, then install the cable before it has 
cooled to 35° F. 

(c) If neither of the two preceding procedures 
is possible, cable can be installed at 35° Ғ. if han- 
dled very carefully. Heat the cable thoroughly 
where a bend is to be made by using air from porta- 
ble warm air blowers. Be sure that the radius of 
the bend is no shorter than necessary and in no 
case less than the minimum radius of bend given 
in table 3—1. Perform all bending operations slowly 
at a uniform rate avoiding shocks or blows from 
impact. 

(3) Sealing cable ends prior to installation. All 
cut ends of lengths of cables removed from reels or 
coils for the purpose of installation shall be sealed 
with an insulating compound to keep moisture from 
entering the cable at the ends. Unless the cable 
is to be installed or connected immediately, the 
insulating compound shall be protected by wrapping 
with friction tape. The cut ends of the lengths re- 
maining on the cable reels or coils shall be sealed 
in accordance with BuShips plan No. 9-$-3980-Т.. 

(4) Sealing cable ends of installed cable. The 
sealing of electrical cables on naval vessels has been 


established as an important factor in confining dam- | 


age where such damage is accompanied by flooding 
of spaces or compartments. Sealing effectively pre- 
vents short circuits and fires usually resulting from 
water being transmitted to switchboards and other 
electrical equipment through electrical cables which 
pass into or through flooded compartments. In- 
structions for sealing degaussing cables are con- 
tained in section 862-2 of the General Specifications 
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for Machinery. BuShips plan 9—S—5357-—L, which is 
included in chapter 11, shows the sealing method to 
be used. 

(5) Special precautions for MDGL cable. (а) 
Туре MDGL cable requires extra care during instal- 
lation because the outer cable jacket consists of a 
soft lead sheath protected only by a layer of im- 
pregnated duck tape. The principal characteristics, 
including minimum radius of bend, are given in 
table 3-1. 

(6) The principal use of type MDGL cable is 
for the lower parts of A coil runs which must pass 
through bilges or other locations exposed to water 
or oil. The cable should be protected by steel guard 
plates where it is subject to mechanical damage. 
Methods of installation of MDGL cable in bilges 
and the installation of protective plates over cable 
where exposed to mechanical injury are shown by 
BuShips plan 9—S—3980-L, sheet number 44. At 
both ends of the bilge run, the MDGL cable should 
be connected to the MDGA or SDGA cable used for 
the rest of the coil. Connections are to be made 
inside watertight connection or through boxes lo- 
cated in dry compartments. 

(c) Cable runs with MDGL cable should be as 
straight as possible. Sharp edges of holes or struc- 
tural members over which the cable must pass 
should be covered with sheet lead to protect the 
cable sheath. If the cable must make slight bends 
to clear obstructions, hardwood or metal rollers or 
pulleys should be temporarily bolted or welded at 
the bends to ease the pulling and protect the cable 
sheath. Trough-shaped cable guides may be used 
where rollers cannot be installed. A talcum base 
cable soap or other cable lubricant should be used 
at the bends and other places as necessary to ease 
the pulling. 


4-14. CABLE SUPPORTS AND MECHANICAL PROTECTION 


(1) Cable supports. Standard methods of secur- 
ing cables are shown in BuShips plan No. 9-5- 
3920-І,, Sheets numbered 43, 44, 45, and 46 of this 
plan apply to degaussing cables. 

(2) Spacing above decks. Cables specified to run 
at deck level near the skin of a ship or along a 
bulkhead should be raised about four inches above 
the deck level to provide clearance for ventilation, 
cleaning, and painting, and should clear bulkheads 
by a small amount to prevent the formation of 
pockets in which water might collect. Where frames 
are bracketed to a deck, the cables may be raised 


to clear the brackets. 


(3) Nonwatertight bulkheads and beams. Where 


cables pass through nonwatertight bulkheads or 
beams which are % inch thick or over, no stuffing 
tubes shall be used, but the holes therein shall be 
drilled slightly larger than the cable, and the edges 
of the holes rounded off to prevent chafing of the 


cable. 
beams are under %4 inch in thickness, standard or 


Where the nonwatertight bulkheads or 
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special bushings as shown on BuShips plan 9 S- 
3980-L shall be used. On all nonwatertight bulk- 
heads where sharp bends occur in the cables im- 
mediately after passing through such holes, stand- 
ard or special bushings shall be used. 

(4) Watertight bulkheads and decks. Where 
cables pass through decks and watertight bulkheads, 
watertight stuffing tubes and methods in accord- 
ance with Bureau standard plans shall be used. 

(5) Mechanical protection. Cables in passage- 
ways, stowage spaces, living quarters, and other 
places where they are subject to mechanical dam- 
age should be protected by removable steel guard 
shields, similar to that shown on Bureau of Ships 
plan 10-Т-2590-Г.. Care should be observed that the 
shields will not cause cables to become overheated 
and will not form pockets in which water might 
collect. 


4-15. PASSAGE THROUGH RESTRICTED SPACES 


As pointed out in article 4-11 (3) (е), the passage 
of degaussing cables through refrigerators, tanks, 
powder compartments, and chain lockers should be 
avoided when possible. When there is no reason- 
able alternative, the degaussing cables should be 
run through the spaces in accordance with the 
following instructions and Bureau of Ships plan 
9—S-3980-L, sheets 43, 44, 45, and 46, which shows 
methods of running degaussing cables through chain 
lockers, hazardous locations containing combustible 
fluids, and spaces requiring protection for the de- 
gaussing cable. 

(1) Refrigerators. Degaussing cables through 
refrigerators should be run through or outboard the 
insulation, preferably the latter, and should either 
be installed in conduit or protected as necessary by 
a fabricated metal enclosure. 

(2) Fuel ой tanks and storage compartments. 
When degaussing cables are to be run through oil 
tanks or through compartments where drums or 
tanks containing gasoline or similar liquids are 
located, special approval will be required for each 
installation. In such cases the cable should be 
encased in concentric pipes. The outer pipe is to be 
welded securely to the tank and supported as neces- 
sary within the tank. The inner pipe is to be in- 
stalled concentric with the outer pipe. The inner 
pipe should be of sufficient diameter to accommodate 
the cable and stuffing tubes which shall be fitted to 
each end, and shall have suitable provision for 
drainage. Тһе inside diameter of the outer pipe 
should be such as to permit a one inch axial spacing 
between the outside of the inner pipe and the inside 
of the outer pipe. Spacers should be provided to 
maintain this alignment. These spacers should be 
arranged so that any liquid which may collect within 
the outer pipe will flow freely along it to the lower 
end. Where watertight integrity is to be observed, 
the space between the outer and inner pipes should 
be blanked off at both ends by welding plates over the 
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open ends. Provision for drainage of the inner and 
outer pipes should be made. Тһе inner pipe can 
be extended beyond the outer pipe and drain plugs 
installed at the lower ends of both pipes. Where 
watertight integrity is not required, both ends of 
the outer pipe should be covered by rat-proofing 
wire; stuffing tubes should be installed on both ends 
of the inner pipe. 

(3) Water tanks. Where it is necessary to run 
cables through water tanks, they should be enclosed 
in а single pipe of suitable diameter and, if re- 
quired to preserve watertight integrity, should be 
fitted with a stuffing tube at one end. The pipe 
should be sloped and the cable supported on spacers 
clear of the lower inside surface of the enclosing 
pipe to provide drainage. 

(4) Powder handling and stowage compartments. 
Cables passed through these areas shall be unbroken 
lengths; connection boxes are not to be installed 
within these areas. Cables should be enclosed in 
nonwatertight sheet metal casings of sufficient 
strength to prevent damage to cables. Adequate 
drainage should be provided for casings. 

(5) Chain lockers. Cables through chain lockers 
should be in conduit and should be protected by a 
sheet metal enclosure. 


4-16. CABLES IN WEATHER DECK INSTALLATIONS 


In tanker installations it is usually necessary to 
run a large part of the degaussing coils on weather 
decks. Type MDGY cable should be used for the 
parts of the coils exposed to the weather. Туре 
MDGY cable has an impervious sheath protected 
by steel tape armor, however, additional protection 
should be provided where the cable is exposed to 
mechanical damage at places such as chocks, bitts, 
winches, fueling gear, etc. Such additional protec- 
tion should be fabricated from steel plate at least 
ін inch thick and mounted so as to be removable 
for inspection and maintenance. Cable clamps for 
MDGY cable should be at least Z inches wide and 
1⁄4 inch thick spaced not more than 16 inches apart. 
Approximately 2 inches clearance should be main- 
tained between the cables and the deck to permit 
drainage, cleaning, and painting. This clearance 
may be reduced when necessary to pass under 
obstructions. 


4-17. STUFFING TUBES 


(1) Sizes of stuffing tubes to be used where de- 
gaussing cables pass through watertight bulkheads 
are given in table 3-1. Stuffing tube dimensions 
and stock numbers are given on BuShips plan No. 
9—S-5166-L. 


(2) After stuffing tubes are packed and the glanc 
nuts set up, the space around the cable within the 
gland nut of each stuffing tube, and also within 
the open end, shall be filled with plastic sealer elec- 
trical insulation conforming to Military Specifica- 
tion MIL-I-3046. See Bureau of Ships plan numbe: 
10-T-2714-L—Alt. 2 (included in chapter 11) for š 
drawing which shows where the plastic sealer і 
used. 


4-18. FEEDER CABLES 


(1) Type of cable. Navy type heat and flame. 
proof armored (HFA) cables should be used ог 
naval vessels for all feeders and coil connection: 
where degaussing cables do not serve as such, ex- 
cept that on naval vessels where НРА cables are по: 
in general use, other types of Navy standard cable 
such as DGT, may be used for feeders and coi 
connections. 

(2) Non-inductive runs. АП feeders and со. 
conductors should be run non-inductively, that is 
the distance between plus and minus conductor 
should be а minimum. И this condition is по 
satisfied, the feeder or coil connection cables wi 
form another loop in the degaussing installatio: 
which may have an unexpected and highly undesir- 
able influence upon the effectiveness of the insta! 
lation. The best way to make the runs non-induc- 
tive is to use double conductor cable «ОНҒА с 
DDGT) for feeder and coil connections with or: 
conductor positive and the other negative. If tw: 
or more cables must be paralleled to obtain the пес. | 
essary current carrying capacity, one conductor 1: 
each of the cables should be positive, the othe: 
negative. 


4-19. PAINTING 


(1) During installation, after being pulled г 
but before being strapped in place, and  befor: 
stufüng-tube gland nuts are tightened, steel c 
aluminum armored cables (other than terminal enc: 
on backs of switchboards and panels or inside fittin:: 
and connection boxes) shall be given a thoroug: 
inspection to determine whether the factory applie< 
paint has been damaged. Such damaged areas sha: 
be painted with one coat of zinc chromate prime: 
formula 84, conforming to JAN Specificatioz 
JAN-P-735. Supporting structure for cable unles: 
galvanized or zinc plated after fabrication sha: 
be given the prime coat before installation of cable 

(2) After being secured in position, cables ап 
supporting structure shall be painted with finis} 
coat of surrounding compartment or with раш 
used for exterior surface on which cables are locatec 


Section 3—CONNECTION AND THROUGH BOXES 


4-31. USE 


(1) Unless splicing is specifically authorized, all 
connections are to be made with solderless demount- 
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able connectors mounted on terminal strips in ; 
watertight box known as a “connection” and c 
"through" box. See definitions in art. 2-21. А 
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feeder cable or other power supply connections 
should be made in a connection box. Each loop of 
each degaussing coil should pass through a con- 
nection box. One box should be used for several 
loops, if possible. 

(2) Through boxes can be added, where necessary 
to reduce the difficulty of pulling cable, but the 
number should be kept to a minimum. 


4-32. KINDS OF BOXES 


(1) Standard degaussing connection and through 
boxes, as shown on BuShips plans Nos. 9000--58106- 
73142 to 73145, should be used whenever. possible. 
The standard boxes provide for 1, 2, 3, or 4 twenty 
connector terminal strips. These boxes are known 
as 20, 40, 60, and 80 wire boxes. These boxes are 
General Stores Material bearing the following 
Standard Navy stock numbers: 


Bor size Stock number 
20 wire ЕЕ ЧИ ЛИ А 17-B-32802-100 
40 wire_______ ера ыы А 11-B-32802-105 
60 е а Еца аа А 11-B-32802-110 
80 Те аьа аашаа ә А 11-B-32802-115 


These stock numbers аге Гог boxes only, terminal 
strips must be ordered separately (see art. 4—34). 

(2) If a box larger than the 80-wire size is needed, 
two of the standard boxes can be nippled together. 
If a standard box cannot be used because of space 
limitations, & box should be made or procured in- 
corporating the design features of the standard 
boxes. 


4-33. LOCATION 


(1) Connection boxes should be located where they 
permit ready access to the conductor connections 
since it is frequently necessary to change connec- 
tions during the short time allowed for ranging a 
vessel. In particular, connection boxes should not 
be mounted so close to hot or moving equipment 
that a man cannot work on them while the vessel 
is in operation. 

(2) Although both connection boxes and through 
boxes are to be made watertight, they should not be 
installed on a weatherdeck or be located in a com- 
partment which may be flooded in normal operation 
of the vessel, such as the chain locker, for example. 


4—34. TERMINAL STRIPS 

Two types of strips are available for use with 
standard connection and through boxes. Both are 
for 20 connectors, are 23 inches long, and are shown 
in Bureau of Ships plan Мо. 9000--58106-73142. 


4—35. WIRING CONNECTION AND THROUGH BOXES 


(1) Types MDGY and MDGW degaussing cables 
have an armor which must be removed for a distance 
from the end of a cable to permit packing the stuffing 
tube through which the cable enters a connection or 
through box. The method of entering types MDGY 
and MDGW cable into through or connection boxes 


is shown by Bureau of Ships plan No. 10- T-2714-L— 
Alt. 2, which is included іп chapter 11. 

` (2) АП conductor ends within а box shall be: 
symmetrically arranged in numerical order on the 
terminal strips. If practicable, the conductors of 
the M1 loop should be on the terminal strip which 
is highest and farthest forward, and/or nearest the 
skin of the vessel. 'The conductors of other loops 
should be connected adjacent to the M1 loop in the 
following order: M2, M3 —, F1, F2 —, Q1, Q2 —, and 
SO on. 

(3) On а terminal strip which is perpendicular 
to the run of the cables in а degaussing coil, the con- 
nections should be made so that when the con- 
ductors are normally connected in series the current 
flows across the terminal strip in the same direction 
as in the coll. 

(4) On a terminal strip so located in a box that 
it is parallel to the run of the cables in a degaussing 
coil, the geometrically positive conductor ends (see 
art. 2-18 (1) in M, F and © coils should approach 
the terminal block connections from the top; the 
geometrically positive conductor ends in the A coil 
should approach the terminal block connections 
from the top or the starboard side; and the geo- 
metrically positive conductor ends in the L coil 
should approach the terminal block connections from 
the aft or outboard side. 

(5) Spare conductors shall be connected to form 
а closed circuit when possible, that is, short cir- 
cuited turns. Parallel conductors which form part 
of an effective turn in а circuit should be tied to- 
gether and marked with the same conductor number. 

(60 All conductors are to be tagged in accordance 
with art. 2—20. 

(1) In order to facilitate later coil adjustments, 
the conductors should not be served with string 
beyond the main trunk of the cable in connection 
boxes. 

(8) A wiring diagram of the box shall be pasted 
on the inside of the cover of each connection and 
through box and shall be coated with varnish or 
shellac. 


4-36. DRAIN HOLES 


Drain pads with pipe plugs similar to that shown 
on BuShips plan 9000--58106-13142, should be in- 
stalled at the low points of connection and through 
boxes to permit drainage of any condensate which 
may collect. Consideration should be given to the 
position of the box after installation when deter- 
mining the low point for the drain plug location. 
To permit effective drainage the drain pad must not 
protrude beyond the inner surface of the box. 


4-37. FILLING BOXES 


Connection and through boxes should normally 
not be filled with filling compound. И, however, 
it is imperative to install a box in а damp location 
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or in a compartment which тау be flooded in nor- 
mal operation of the vessel, the box should be filled 
‘with a filling compound. A filling compound suit- 
able for boxes located in areas where the box 


temperature will not exceed 50° C. (122' F.) nas 
been distributed to Naval shipyards with detailed in- 
structions for use. This compound is known as 
“CARDOLITE.” 


Section 4—POWER SUPPLY AND CONTROL EQUIPMENT FOR SINGLE CONDUCTOR COILS 


4-51. POWER SUPPLY AND METHOD OF CONTROL 


Motor-generator sets with variable voltage gen- 
erators are always used to supply power for single 
conductor degaussing coils. Degaussing coil current 
is varied and reversed by controlling the magnitude 
and direction of the generator Ве! current, and 
can be set close to any desired value between plus 
or minus the maximum coil current (see art. 4-53 
(2) (b)). 


4-52. MOTOR-GENERATOR SETS 

(1) Description. Motor-generator sets are sup- 
plied as units, either a single set or a double set. A 
double set consists of two generators with one driv- 
ing motor. The generators normally range from 
8 to 48 volts and 750 to 1,500 amperes, depending 
upon the requirements of the degaussing coil. Driv- 
ing motors are a-c or d-c and of the right voltage 
to operate on the ship’s service power system. If 
possible, all degaussing motor-generator sets on one 
naval vessel should be made by the same manufac- 
turer, and should be of not more than two different 
ratings. Each motor-generator set must be capable 
of supplying any value up to and including the spec- 
ified maximum positive and negative current for the 
degaussing coil to which it supplies power. Wir- 
ing diagrams for degaussing motor-generator sets 
and controls are shown by the BuShips plan 
10-T-2361-L. 

(2) Location. Factors to be considered in choos- 
ing the location of motor-generator sets are: pro- 
tection afforded the sets; weight of cables; accessi- 
bility for maintenance and emergency and local 
operation; communication; and ventilation. If pos- 
sible, the motor-generator sets should be located 
below the waterline and, on armored vessels, where 
they will be protected by the ship's armor. Тһе sets 
on vessels using an L coil or FI-QI and ЕР- ОР coils 
with an A and/or M coil should all be located in one 
compartment. The sets on vessels using F and Q 
coils with an A and/or M coil should all be located 
in one compartment, if possible, and if not possible, 
in not more than two compartments. Тһе location 
chosen should be such as not to require leads of 
excessive length to any of the coils. Тһе leads 
should be clipped together (if double conductor 
cable with one conductor positive and the other 
negative is not used for leads) to minimize stray 
magnetic effects. Most of the degaussing motor- 
generator sets are designed for a 50? C. ambient 
temperature, however, the Bureau of Ships should 
be consulted if it is necessary to provide additional 
ventilation for the motor-generator sets. 
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(3) Power for motors. When specified, both a 
normal and an alternate power supply must be pro- 
vided for the motors of degaussing motor-generator 
sets. When two power supplies are provided, a 
manually operated transfer switch should be in- 
stalled near the motor-generator set to permit se- 
lection of power from either source. If the total 
load connected to the transfer switch exceeds 50 
horsepower, the transfer switch should be provided 
with an interlock so that the motor controllers will 
trip before the switch opens (see BuShips plan 
10-T-2361-L). 

(4) Power for excitation. Power for excitation, 
control, and signal purposes on ships with а-с ship's 
service power should be provided by an exciter 
integral with each motor-generator set; апа on 
ships with d-c ship's service power should be taken 
from main and/or auxiliary contacts on the motor 
controller of each motor. Тһе generator fields shall 
be completely deenergized when the motor is not 
running. 

(5) Commection to сой. Тһе generator of each 
motor-generator set should be connected directly 
to its coil without switches, circuit breakers, or 
fuses, except that DPST switches may be used to 
disconnect the coil from the generator if the gen- 
erator capacity is not in excess of 200 amperes. 


4-53. EQUIPMENT FOR OPERATOR CONTROL 


The following equipment is needed for operator 
control, that is, control in which an operator sets 
the degaussing coil currents to the required value; 
by manually adjusting rheostats or manipulating 
push buttons to control motor-operated rheostats: 

(1) Motor controller. A motor controller is re- 
quired for the motor of each motor-generator set. 
The controller should have overload and low voltage 
protection and should be of the semiautomatic 
type controlled by & pushbutton station near the 
motor-generator set. The motor controller and 
pushbutton station shall be in accordance with spec- 
fication MIL-C-2174 for d-c controllers and MIL- 
C-2212 for a-c controllers. 

(2) Motor-operated rheostat. (a) Depending 
upon the excitation voltage of the generator, either- 
a 120-volt or a 240-volt motor-operated rheostat 
will be used in the field circuit of each generator 
for controlling the degaussing coil current. Each 
motor-operated rheostat has two plate rheostats 
on a common shaft connected as shown by sheet 11 
of BuShips plan 10-Т-2361-І, so that direction апа 
magnitude of the generator field current can be 
controlled. 
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(b) The rheostats should control the generator 
current from maximum positive to maximum nega- 
tive value in steps of approximately 2.5 percent of 
maximum current. In order to have fine control, 
it is necessary that the rheostat move over nearly 
its full range to change from maximum positive to 
maximum negative current. If only a small frac- 
tion of the available range is necessary, the resist- 
ance of the voltage adjusting resistor, shown by 
sheet 11 of BuShips plan 10-T-2361-L, should be 
increased, or, if necessary, a fixed resistor should 
be connected in series with it so that 80 to 100 
percent of the available range of adjustment of the 
rheostat will be necessary to change the degaussing 
coil current from its maximum positive to its max- 
imum negative value. 

(c) The motor-operated rheostats must be ca- 
pable of manual operation if motor operation fails, 
and must be located where they will be accessible 
for manual operation. 

(3) Control transfer switch. If remote as well 
as local control is required, a manually operated 
control transfer switch must be provided at the 
local control station to allow pushbutton operation 
of the field rheostat from either the local or the 
remote station, leaving the other disconnected. 
Local operation should not be affected by blown 
fuses in the remote circuits. If more than one re- 
mote control station is installed, the transfer switch 
at the local control station shall be capable of trans- 
ferring pushbutton operation to any of the control 
stations. Wiring diagrams of control stations are 
shown by BuShips plan 10-Т-2361-І.. 

(4) Indicator lights. An indicator light for each 
motor-generator set should be installed at each re- 
mote control station to show whether the motor- 
generator set is or is not operating. These lights 
may be either filament or neon type lamps. 

(5) Ammeters. (a) Each degaussing coil should 
have an ammeter at the local control station and, 
unless otherwise specified, at each remote control 
station. All ammeters are to be zero center, and of 
such range that maximum coil current produces a 
deflection of from 75 to 95 percent of full scale. 
The degaussing ammeters for naval vessels have a 
nominal scale of 250° and are capable of withstand- 
ing high impact shock. This type of deflection per- 
mits use of а longer and more readable scale in a 
small meter with no sacrifice in accuracy. These 
ammeters are shown by BuShips plan No. 88106- 
606018. 

(b) All ammeters for one degaussing coil may 
be energized from а common shunt in the coil 
circuit or from separate shunts, preferably the latter. 
The leads from each ammeter should run to the 
shunt, that is, there should not be а common lead 
from the shunt branching out to the meters. 

(c) After the ammeter has been installed апа 
connected to its shunt with the necessary length 


| of shunt leads, the instrument should be calibrated 


by compensating for shunt-lead resistance. A com- 
pensating wire wound spool resistor is contained in 
the ammeter case for this purpose. In order to 
compensate for the shunt lead lengths, a portion 
of the double resistance wire on the spool resistor 
should be unwound and a section shorted out with 
the blade of а knife or other sharp tool. Тһе posi- 
tion of the knife blade should be adjusted until the 
proper reading is obtained by comparison with а 
standard ammeter. Remove the insulation from 
the resistance wire and twist together at the point 
where the knife made contact. Solder this connec- 
tion and cut off the excess wire. 

(d) На standard ammeter is not available, ad- 
justment can be made by connecting a Wheatstone 
bridge between one instrument terminal and one 
shunt lead, the other shunt lead being connected 
to the opposite terminal. With the shunt end of 
the leads connected, the bridge will measure the 
total resistance of the instrument and leads. In 
this case, the resistance spool should be adjusted 
until the circuit resistance is the same as the value 
specified on the instrument name plate. 

(e) After the meter has been installed and the 
compensating resistor initially adjusted for correct 
resistance, it should not be necessary to readjust the 
resistor unless the shunt lead length is changed. 

(f) Name plates indicating the maximum per- 
missible current in each degaussing coil should be 
located near both the local and remote ammeters 
for the coil. This name plate should read “DO NOT 
EXCEED AMPERES," and the value of cur- 
rent permissible should be that of the circuit com- 
ponent which has the lowest maximum current 
rating. 





4-54. LOCATION OF CONTROL EQUIPMENT 


(1) Local station. Тһе generator fleld rheostats, 
motor power supply transfer switch, pushbuttons for 
operation of the rheostats and for starting the mo- 
tors of the motor-generator sets, control transfer 
switch, and ammeters should be grouped to form а 
convenient control station near each motor-genera- 
tor location selected. Тһе ammeter for each coil 
should be easily readable while manually adjusting 
the field rheostat for the coil. 

(2) Remote stations. Ammeters, pushbutton con- 
trols, and indicator lights should be grouped together 
in the pilot or chart house as specifled. The loca- 
tion selected for the control equipment should be 
such that the degaussing system can be readily 
adjusted with each change of ship’s course. 


4-55. CONNECTION OF CONTROL EQUIPMENT 


Bureau of Ships’ drawing Мо. 10-1—2361-L con- 
sists of wiring diagrams for degaussing circuits with 
various combinations of motors, generators, and 
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exciters, and should be followed in connecting то- 
tor-generator sets and control equipment. The 
compass coil leads should preferably have a sepa- 
rate cable, but if the installation can be simplified, 
it is permissible to have leads for remote ammeters 
and indicator lights in the same cable with the 
compass coil leads. Under no circumstances should 
a-c leads, or leads associated with a system other 
than degaussing, be run in the same cable with 
compass coil, ammeter, or indicator light leads. 


4-56. AUTOMATIC DEGAUSSING CONTROL EQUIPMENT 


The Automatic Degaussing Control Equipment is 
an electrically operated control device mounted in 
a cabinet on or near the degaussing switchboard. 
The control equipment receives an own ship’s course 
signal from the gyro synchro transmitter and causes 
the degaussing coil current to vary as the cosine or 
sine of the magnetic heading, depending upon which 
is the required pattern of current variation in the 
degaussing coil for best degaussing protection. 


Section 5——POWER SUPPLY AND CONTROL EQUIPMENT FOR MULTICONDUCTOR COILS 


4-61. USE OF MULTICONDUCTOR COILS 


Multiconductor coils are usually specified for de- 
gaussing coils on vessels having a 120- or 240-volt d-c 
power supply of sufficient capacity tc provide the 
required ampere turns. Multiconductor coils are 
often specified for some of the degaussing coils on 
vessels on which other coils are single conductor, for 
example, a single conductor M coil and multicon- 
. ductor FI-QI, FP-QP, and A coils. 


4-62. POWER SUPPLY 


Power for multiconductor coils is usually taken 
from the constant voltage d-c ship's service instal- 
lation; occasionally from variable voltage motor- 
generator sets. 

(1) Ship's service power. (8) The load factors 
to be used for estimating the amount of ship's service 
power needed for degaussing are as follows (from 
General Specifications for Machinery, Section 
581—6): 


Percent of 
specified total 
power for the 


Coil or combination coil or combination 


of coils of coils 
Ans Single 100 
Mand Е; М and Q; Мапа L; ог М and А ______ 85 
М, Е, and О; M, FI-QI, апа FP-QP; L and А; 
F and A; ог О and Au T5 
M, F, Q. and А; М, FI-QI, ЕР-ОР, and А; or 
Ал Es as 65 


For example, consider a ship equipped with M, 
FI-QI, and FP-QP coils for which the specified maxi- 
mum power requirements are 15, 9, and 5 kilowatts, 
respectively. The load factor from the table above 
is 75 percent. The power supply must, therefore, 
be able to provide 0.75 (15+-9+5)=21.75 kilowatts 
for the degaussing system. Тһе reason why the 
power supply is not called upon to supply the total 
connected load of the degaussing system, 29 kilo- 
watts, is that the three coils are not all energized 
with maximum power at the same time. When the 
М coil needs most power, the FI-QI coil needs least, 
and vice versa. 

(b) If the ship's service system is of sufficient 
capacity to handle the degaussing load in addition 
to the other ship's service load, no additional gen- 
erator capacity need be installed; if not, the ship’s 
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service generator capacity must be increased or one | 
or more constant voltage generators must Бе in- 
stalled to handle the degaussing load. Тһе instal- 
lation of these is similar to that of ship’s service 
generators and requires no further treatment here. 
(2) Motor-generator sets, In a few cases, a mo- 
tor-generator set is used to supply power for a 
multiconductor degaussing coil. The motor-gen- 
erator sets used for multiconductor coils resemble 
those used for single conductor coils in that the 
generator voltage is varied by changing the gen- 
erator field current to control the degaussing coil 
current; they differ in that the voltage is higher and 
the current lower. Only a few installations of this 
kind have been made to date, all of which make 
use of automatic degaussing control equipment (see 
art. 4-73) to control the generator field current. 


4-63. NATURE OF AMPERE TURN CONTROL REQUIRED 


The control equipment must provide for changing 
degaussing coil ampere turns as follows: 

(1) With the exception of new construction mine- 
sweepers (MSB, AMS, and AM), M coil ampere turn 
requirements do not change when a vessel changes 
heading, but do change when the vessel changes its 
magnetic latitude, that is, moves to a place where 
the earth’s magnetic field is different. Since a ves- 
sel can change its magnetic latitude at only a rela- 
tively slow rate, rapid and frequent adjustments 
of the M coil control are not necessary. 

(2) FP-QP coil ampere turn requirements do not 
change when the vessel changes its heading, but 
they sometimes change with change in magnetic 
latitude due to M coil misfit. When a vessel is 
ranged (see art. 1-13), the FP-QP coil ampere turn: 
are adjusted to neutralize the permanent longi- 
tudinal magnetism and are left unchanged unti 
the vessel is ranged again, except when variation is 
required for changes in magnetic latitude. | 

(3) Е, Q, FI-QI, L, and A coil ampere turn re- 
quirements change when a vessel changes either its 
heading or its magnetic latitude. The controls for 
these coils must provide for rapid adjustment of 
ampere turns to correct for changes in heading. 
Occasional adjustment is necessary to correct for 
changes in magnetic latitude. 
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4-64. COURSE CORRECTION 


Changing the ampere-turns of the degaussing 
coils to compensate for changes in a vessel’s mag- 
netic heading is known as course correction. 

(1) Three course correction. For three course 
correction, three values of ampere turns are used. 
With an FI-QI coil, for example, zero ampere turns 
are used for headings in the general direction of 
magnetic E or W, a positive value for headings in the 
general direction of magnetic N, and a negative 
value of equal magnitude for headings in the general 
direction of magnetic S. 

(2) Multiple course correction. For multiple 
course correction, the 360° range of possible mag- 
netic headings is divided into 36 intervals of 10° 
each, and the ampere turns are adjusted to the value 
for the particular interval in which the ship’s mag- 
netic heading falls. 


4-65. OPERATOR AND AUTOMATIC CONTROL 


In all installations, the occasional adjustment of 
ampere turns necessary to correct for changes in 
magnetic latitude is made by an operator. In most 
installations, the more frequent adjustment of am- 
pere turns necessary for course correction is also 
made by an operator. In some installations, auto- 
matic degaussing control equipment (see art. 4-73) 
is used for automatic course correction. 


4-66. TYPES OF CONTROL FOR MULTICONDUCTOR 
COILS 


The types of control which are being or have been 
used for multiconductor coils are: 

(1) Variable resistance. The degaussing coil, in 
series with a rheostat, is connected across a con- 
stant potential source of power and the rheostat 
is adjusted to control the degaussing coil current. 
This is the most commonly used control for multi- 
conductor coils. 

(2) Variable voltage. In some cases, motor- 
generator sets with variable voltage generators are 
used to supply power to multiconductor degaussing 
coils. In all such installations which have been 
made to date or are now contemplated, course cor- 
rection is made automatically by automatic degauss- 
ing control equipment. 

(3) Variable number of turns. In a few installa- 
tions made in the past, ampere turns are controlled 
by reversing one or more turns while keeping the 
coil current constant. It is not contemplated that 
any further installations of this kind will be made, 
hence, no information on installing the control 
equipment is included in this manual. 


4-67. CHARACTERISTICS AND INSTALLATION OF СОМ. 
TROL EQUIPMENT 


The information given in art. 4-68 on the charac- 
teristics and the installation of control equipment 
is applicable to all degaussing systems in which at 
least one multiconductor coil is used, and in which 
the multiconductor coil current is controlled by an 
operator who adjusts a manually or motor operated 
rheostat. Further details on installation of con- 
trol equipment in specific types of degaussing in- 
stallations are given in succeeding articles, as 
follows: 


Type of system Article 
Multiconductor split F and Q coils and all other 


coils multiconductor---------------------——— 4-69. 
Multiconductor split F and Q coils and single соп- 

ductor M coil__ ры 4-70 
Multiconductor integral F and Q coils___ 4—71 
Degaussing installations for minesweepers______ 4-72 
Installations with automatic degaussing control 

ерее даана ашыса 4-73 


4-68. ALL SYSTEMS WITH AT LEAST ONE MULTICON- 

DUCTOR COIL 

(1) Degaussing switchboards. The construction 
of degaussing switchboards should be in accordance 
with Military Specification MIL-S-16036 (Ships). 
A drip shield should be installed over the degaussing 
switchboard to protect equipment from oil and water 
from above. When the bottom of the switchboard 
is open, a shield should be placed under it to prevent 
passage of moisture and oil laden air through the 
equipment. The sides and rear of the switchboard 
should be constructed of expanded metal to permit 
ventilation and protect personnel. 

(2) Rheostats and resistors. (a) A manually or 
motor-operated rheostat of suitable rating is re- 
quired for each multiconductor degaussing coil. 

(b) A resistor should be connected in series 
with the rheostat. The resistance of the series 
resistor should be such as to limit the coil current 
to that of the circuit component which has the low- 
est maximum current rating. 

(c) The rheostats and series resistors should be 
enclosed to prevent accidental contact of operating 
personnel with exposed electrical parts. The oper- 
ating handwheel of manually operated rheostats 
should project through the enclosure. The enclo- 
sure should preferably be of the expanded metal 
type to permit ventilation. 

(d) The characteristics of degaussing rheostats 
and resistors are given in the following tables. 
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Single circuit manually-operated rheostats 





Navy type 


43210. ОЕ А 


БІ-10-С............... 


— — — — — = — = — 


— — — =< — — — — — 


— — < ew = — — — 


= — — — — — — we 


- - — — — — — m 


— = — — — — — — — 


- — — = — — — = — 


— — — = — — — — = 


“=< — ч — — ыш = — 


Current 
capacity 
(amperes) 


аа Ф А. |а — 


120 
120 
130 
130 
159 


210 
210 


Voltage 


120 
240 
120 
120 
120 
120 
120 
240 
120 
240 


120 
120 
120 
120 
120 


120 
240 
120 
120 
120 


120 
120 


Shock 
rating 


Standard Navy Stock No. 


H17-R-54155-100 
H17-R-54151-115 
H17-R-54151-100 
H17-R-54151-150 
H17-R-54155-180 
H17-R-54153-125 
H17-R-54151-200 
H17-R-54151-250 
H17-R-54151-315 
H17-R-54155-275 


H17-R-54153-250 
H17-R-54157-250 
H17-R-54153-265 
H17-R-54151-375 
H17-R-54153-320 


H17-R-54153-335 
H17-R-54151-430 
H17-R-54155-400 
H17-R-54153-420 
H17-R-54157-375 
H17-R-54153-435 
H17-R-54151-510 
H17-R-54153-525 
H17-R-54153-540 
H17-R-54151-—600 


H17-R-54151-700 
H17-R-54155-600 
H17-R-54151—-670 
H17-R-54153-685 
Н17-К-54151-780 


H17-R-54151-850 
H17-R-54153-825 


Multicircuit manually-operated rheostats 


4760 = 240 
4 Х60--240 
4 Х60--240 


120 
120 
240 


150 
НІ 
НІ 


Н17-К-54151-950 
H17-R-54153-950 
H17-R-54157-850 


Single circuit solenoid-operated rheostats 


10 
17 
30 


120 
120 
120 


HI 
HI 
HI 


H17-R-54352-100 
H17-R-54352-175 
H17-11-54352-300 


Single circuit motor-driven rheostats 


120 
240 
120 
120 
120 


120 
120 
120 
240 
240 


120 
120 
120 
120 
120 


120 
120 
120 
120 
120 


250 


H17-R-54351-150 
H17-R-54354-300 
H17-R-54350-125 
H17-R-54352-320 
H17-R-54350-200 


H17-R-54350-220 
H17-R-54351-250 
H17-R-54351-265 
H17-R-54354-400 
H17-R-54354-850 


H17-R-54350-280 
H17-R-54352-410 
H17-R-54352-415 
H17-R-54351-375 
H17-R-54352-550 


H17-R-54352-555 
H17-R-54352-700 
H17-R-54352-705 
H17-R-54350-710 
Н17-В-54352-900 


BuShips plan No. 


10- T-2544- L. 
10-T-2010-L. 
10- T-2010- L. 
10- T-2010- L. 
10- T-254 4- L. 
58106-756851. 
10- T-2010- L. 
10- T-2010- L. 
10- T-2010-L. 
10- T-2544- L. 
58106-756851. 
88106-756851. 
58106—475153. 
10-Т-2010-І. 
58106-756851. 
88106-475153. 
10- T-2010- L. 
10- T-2544- L. 
58106-756851. 
58106-756851. 


88106-475153. 
10- T-2010- L. 
58106-756851. 
$8106—475153. 
10- T-2010- I. 
10-Т-2010-І.. 
10-Т-2544-1., 
58106-756851. 
88106—475153. 
10- T-2010- L. 


10- T-2010-L. 
10- T-2010- I.. 


$8106—488342. 
56202-76028. 
10-Т-3186-Г. 


581-816. 
581-816. 
581-816. 


581-0135. 
581-0374. 
581-0302. 
581-0536. 
581-0873. 


581-053. 

581-0202. 
581-0185. 
581-0873. 
581-0872. 


581-0126. 
381-0537. 
$6202-3,002, 155 
581-0135. 
881-0583. 
S6202-3,002,15 
S81-0584. | 
56202-3,002,157 
581-0202. 
581-0585. 
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Single сітсий motor-driven rheostats —Continued 

















Current Shock 
Navy type capacity Voltage rating Standard Navy Stock No. BuShips plan No. 
(amperes) 
- §130C_......-.-----_..-- — 130 120 НІ | Н17-В-54352905 1|56202-3,002,158. 
5 ОС акта қа дады О 210 120 НІ | H17-H-54352-950 56202—8,002,307. 
Multicircuit motor-driven rheostats 
SJ ND se el а sch Su 2x45 120 250 | Н17-В-54350—480 581-0272 
SoM Ass. а ete 3x40 120 250 | H17-R-54350-650 581—054 
Resistors 
Current Resistance Shock 
Navy type capacity Voltage (ohms) tin Standard Navy Stock No. BuShips Plan No. 
(amperes) rang 
DIOS лье енеш Шы шше 8 240 2.0 150 | Н17-В-6290-80 10-Т-2086-Г.. 
AJIIOF_._ 2 кь НЕЕ 10 120 6. 8 150 | H17- R-6277-100 58106-649186. 
51-10-СЕ_____...------------ 10 120 6.0 НІ | Н17-В-6280-100 581—816. 
41I8g8F2 сд a ысымы а 18 120 5. 9 150 | H17- R-6277-130 88106-649187. 
ISE Se. Sl E 15 120-240 3. 1 НІ | H17-R-6284-150 58106-756851. 
SLIDES сз осындан оша ЕТ 15 240 1.6 150 |Н17-В-6290-150 58106-649186. 
SISIT-CR.. ЕЕ 17 120 5. 4 HI | H17-R-6280-170 581-816. 
yy E7 A eva асе он 17 120 4.5 150 | H17—R-6277-170 58106-6419186. 
ӘЛДЕН SIA а Ы Око сеы 23 120 3. 4 150 | Н17-В-6277-230 S8106-649187. 
AI30] с E ыма 30 120 2. 6 150 | H17—R-6277-300 58106-649186. 
BODATNP T... oua l. Oe sas 30 120 1.0 HI | H17- R-6280-280 581-648. 
S30AF2 ооа 30 120 2.0 НІ | H17-R-6280-295 581-6483. 
ЗЗОВЕ .... ы алада абас іс ER 30 120 2.0 НІ | Н17-В--6280-300 58106-475158. 
АВО СЕ sre EE 30 120 3. 5 НТ | H17-R-6280-305 581-816. 
SORE asas ds ecu cce 30 120-240 1.6 НІ | H17-R-6284-300 88106-756851. 
528О0К_.-.-.------------ — 30 240 . 8 150 | Н17-В-6290-300 S8106-649186. 
4240F....... асве LE 40 120 1. 95 150 | H17-R-6277-400 58106-6:49187. 
ӘЗЕСЕ: ее еее 40 120 5.0 150 | H17- R-6277-430 881-0202. 
45F1....... CN NENNEN 45 120 1.0 HI | H17-R-6277-465 56202-30 02159. 
ОО > 22 алды Ым хын 45 120 8.5 150 | H17-R-6277-475 581-0126. 
BONDE 45 120 3. 0 150 | Н17-В-6277-490 581-0272. 
S45BE Ss оаа 45 120 1.0 HI | H17-R-6280-450 88106-475153. 
©545АЕ_-------------------- 45 120 2.0 НІ | H17—R-6280—-455 581—643. 
ASE лл AE АЈ 45 120-0 1. 0 НІ | H17-R-6284-450 S8106-756851. 
4293E a aa a 53 120 1. 48 150 | Н17-В-6277-530 58106-649186. 
146O0F -2-2-2-2 60 120 .5 150 | Н17-В-6277-600 88106-488347. 
1460G. ___-_---------------- 60 120 ‚5 150 | Н17-К-6277-601 S8106-488348. - 
Н1-1460Е___-_-_------------ 60 120 ‚5 HI | H17- R- 6280-600 56202-76028. 
HI-1460G..................- 60 120 ‚5 НІ | H17-R-6280-601 56202-76028. 
S60BF______._.......------- 60 120 | 1.0 НГ | H17- R-6280-605 $8106-475153. 
БОЕ ее 60 120-240 . 82 HI |Н17-К-6284-600 58106-756851. 
БОЕ ааа 60 240 . 4 150 | Н17-К-6290-600 58106—649186. 
2460F ое а T spa 60 240 1. 0 НІ | H17-R-6293-600 10T-3186-L. 
ПО 70 120 1. 11 150 | Н17-В-6277-700 58106-649187, 
OFI- cenni lasa 90 120 .5 HI | H17-R-6277-875 56202-3002159. 
S9OBF_.___._..-------------- 90 120 5 НІ | H17- R-6280-900 S8 106-475 153. 
210) Неке кн eee ee 90 | 120-240 . 5 НІ | H17- R- 6284-900 58106-756851. 
4292F Ор 92 120 ‚ 84 150 | Н17-В-6277-920 $8106—649186. 
43120F е оаска 120 120 . 58 150 H17-R-6278-200 68106-6419186. 
ео MRSS 2é al 120 120 3. 5 150 | H17-R-6277-45 581-0202. 
53120F 120 240 .2 150 | H17- R-6291-200 88106-649186. 
о ооа 130 190 ‚ 36 НІ | H17- R-6278-250 $6202-3002159. 
S—130-BF................... 130 120 .5 НГ | H17-R-6281-250 $8106-475153. 
130F_ _ А 130 | 120-240 . 36 НІ | Н17-В-6285-250 58106-756851. 
43159F_ шега 159 120 49 150 | Н17-В-6278-300 58106-649187. 
ЭТО Еа осоо 210 120 21 НІ | H17-R-6278-405 86202-3002159. 
43210F ОЕ ad 210 120 36 150 | H17-R-6278-425 58106-649186. 
ОТО 210 120 21 HI | H17-R-6281-425 10- T-2010-L. 
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(3) Supply switches. Switches for connecting the 
coils to and disconnecting them from the power 
supply may be either knife switches or rotary snap 
switches, the rotary snap switches being preferred. 
All knife switches should be protected to prevent 
accidental contact by personnel. Satisfactory 
means should be provided for locking all knife 
switches in either the open or closed position. A 
double-pole single-throw supply switch should be 
used for the FI-QI coil (and A coil if one is in- 
stalled), and a double-pole, double-throw, reversing 
switch with “ОКЕ” position for the М coil and ЕР-ОР 
coil. Rotary snap action switches for degaussing 
use should be in accordance with Military Specifica- 
tion MIL-S-15291 (Ships) and МП,-5-15743 
(Ships). | 

(4) Heading control switch and accessories. (a) 
The heading control switch should be a rotary snap 
type reversing switch with a secure “OFF” position. 
The switch shall be totally enclosed so that arcing 
will not be visible under darkened ship conditions. 
The following rotary snap switches have contacts for 
discharge resistors (see art. 4-68 (5)): 


BuShips Plan No, Rating 
S8I106-605030 100 amperes. 
250 volts d-c. 
9000-56202-С-74224- 4. 200 атрегез. 
Type 2058453 250 volts 4-с. 


(b) A name plate for indicating the switch posi- 
tion should be provided for each heading control 
switch, and marked as follows: 


For FI-QI coil For A coil 
North East 

West-East North-South 
South West 


North should correspond to positive coil polarity for 
the FI-QI coil, East for the A coil. 

(с) А switch position indicator should be 
mounted on the cover or near each heading control 
switch for indicating the position of the switch with 
respect to heading. BuShips plans Nos. 10-Т- 
2702-L and 10-Т-2703-І, show switch position indi- 
cator cards for FI-QI and A coils, respectively. 
These switch position indicator cards are a Ship 
Parts Supply System item under inventory control 
of SPCC Mechanicsburg. 

(5) Discharge resistors. A degaussing coil is an 
inductive load. Opening the circuit while current 
is flowing causes a voltage to be induced which may, 
under some conditions, be high enough to damage 
the circuit. This danger can be avoided by reducing 
the coil current to a minimum before opening the 
circuit. The FI-QI and A coil heading control 
switches must, however, open the circuit while the 
coil current is flowing. For this reason, some head- 
ing control switches are provided with a discharge 
resistor and auxiliary contacts to connect the dis- 
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charge resistor in parallel with the coil before the 
main line contacts open. 

(6) Warning name plates for switches. A name 
plate reading “Reduce Coil Current to Minimum 
Before Opening Switch” should be attached to the 
switch cover or the control panel for all coil revers- 
ing and supply switches except the heading control 
switches for FI-QI or A coils. This warning applies 
to supply switches for the FI-QI or A coils. 

(7) Ammeters апа shunts. (a) See 
4—53 (5). 

(b) Name plates giving the maximum permissi- 
ble current in each degaussing coil should be placed 
near the ammeter for the coil on both the loca! 
degaussing control panel and the remote contro! 
panel (if a remote panel with ammeters is installed). 
The name plate should read "DO NOT EXCEED 
— AMPERES," and the value of current per- 
mitted should be that of the circuit component 
which has the lowest maximum current rating. 

(8) Polarity Indicator Lights. If ammeters аге 
not specifled for the remote control panel, indicator 
lights should be provided to indicate the coil is 
energized and the polarity of the current. А suit- 
able polarity indicator light is BuShips plan S81- 
920. This assembly uses а neon gas, bayonet can- 
delabra base bulb. А series resistor should be used 
with this lamp as follows: 


article 


Circuits Resistor 
120 volt 1 watt, 40,000 ohms 
1 watt, 125,000 ohm: 


This type of lamp, shown on BuShips plan 881—920. 
will indicate polarity since the neon gas glows only 
around the negative plate. The assembly on which | 
the lamps are mounted should be marked with “Ге- 
gaussing Indicator" above the lamps; "Plus" to the 
right and “Minus” to the left of each lamp to show . 
polarity; and a designation below each lamp to 
identify the coil with which the lamp is associated. 
One indicator light should be used for each сой 
and should be connected as shown on BuShips plan 
No. 10-T-2701-L so that the right hand plate of 
the lamp will glow for positive polarity of the coi 
and the left hand plate for negative polarity of the 
coil. A spare lamp should be stowed inside each 
box. This polarity indicator light is a Ship Part: 
Supply System item under inventory contro] о! 
SPCC, Mechanicsburg. 

(9) Compass compensating equipment. . Compas: 
compensating equipment is needed to compensate 
magnetic compasses for the effects of degaussinz 
coils. Information on compass compensating 
equipment is contained in chapter 6. 


4-69. SPLIT COIL INSTALLATIONS WITH MULTICON. 
DUCTOR COILS THROUGHOUT 

The split coil degaussing installation, that is, one 

in which FI-QI and FP-QP coils are used instead 

of Е and Q coils, was designed for simplicity of 
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operation. The FP-QP coil ampere turns require 
no adjustment for change in course and rarely for 
change іп magnetic latitude. А double-pole, 
double-throw (DPDT) rotary snap switch with OFF 
position is sufficient to provide three course correc- 
tion for the FI-QI or A coil ampere turns. The 
typical multiconductor split coil degaussing installa- 
tion has multiconductor M, FI-QI, FP-QP coils; a 
multiconductor A coil if an A coil is used: power 
supply from the ship’s service system; and control 
of ampere turns by an operator who adjusts rheo- 
stats connected in series with the coils. A split 
coil installation using multiconductor coils through- 
out is shown on BuShips plan No. 10-Т-2701-І,, 

(1) Control equipment needed. Each coil (M, 
FI-QI, FP-QP, and A) of a split coil installation 
with multiconductor coils throughout will have a 
rheostat, series resistor, supply switch, local am- 
meter with shunt, and indicator light or remote 
ammeter with shunt. In addition, the FI-QI coil 
(and the A coil, if installed) will require a heading 
control switch. 

(2) Location. The indicator lights or remote am- 
meter and the heading control switch should be 
located either in the pilot house or in the chart 
house to permit ready adjustment with change in 


course. All other control equipment, unless other- 
wise directed, should be located below deck, pref- 
erably near the ship’s service switchboard. The 
rheostats should be readily accessible. The am- 
meter for each rheostat should be so located that 
it can be read easily while the rheostat is being 
adjusted. Telephone or voice tube communication 
should exist between the remote control station and 
the local degaussing control station. | 

(3) Connections. Тһе circuit connections should 
be made in accordance with Bureau of Ships Plan 
10-T-2701-L. For each сой, the rheostat, series 
resistor, and ammeter shunt should be connected 
in series with the coil and connected to the power 
supply through fuses and a switch. The heading 
control switch for the FI-QI coil (and A coil, if in- 
stalled) should be connected in the circuit on the 
load side of the supply switch to permit reversal 
of the coil current. Voltage for operation of the 
compass compensating coils should be obtained from 
a voltage drop in the series resistor. 

(4) Polarity. The polarity of all coils should be 
in accordance with chapter 2. With respect to the 
heading control switches, the coil polarities should 
be as follows: 


For FI-QI coil 





Switch position Polarity of FI сой Polarity of QI coil Range in magnetic degrees 
NORTH лов Positive.___...__- Negative........- 290° to 70°. 
WEST-EAST........... Not energized...... Not energized... - 70° to 110° апа 250° to 290°. 
SOI TI ше ые еъ Negative......... Positive.......... 110? to 250°. 

For A coil 


Polarity of A coil 





EAS M gu uba tend Positive- ------------- 
NORTH-SOUTH.............. Not energized......... 
WEST sec вело eet et Negative.___..------- 


The above information is shown by BuShips plans 
10-Т-2702-І, and 10-Т-2703-І, for the FI-QI and 
A coils respectively. 


4—70. MULTICONDUCTOR SPLIT COILS WITH SINGLE 
CONDUCTOR M COIL 

A typical installation with multiconductor split 
coils and a single conductor M coil supplied by a 
motor-generator set is shown on BuShips plan No. 
10—T-2873-L. The motor-generator set is to be 
arranged for local control only. An indicator light 
(see art. 4-53 (4) ) will be the only M coil equipment 
at the remote control station. 'The indicator light 
should be connected to the excitation supply ahead 
of the fleld rheostat to indicate whether or not the 
motor-generator set is in operation. Тһе “plus” 


Range in magnetic degrees 


20? to 160°. 
160? to 200? and 340? to 20°. 
200? to 340°. 


m— ecu LLL. =: H :] y sa --- —— 


апа “minus” markings оп the indicator box should 
be omitted and the bulb socket should be mounted 
so that the plates of the lamp will be in 8 vertical 
line. In other respects the installation of the м 
coil should be in accordance with Section 4 and of 
the other coils in accordance with art. 4-69. 


4-71. MULTICONDUCTOR INSTALLATIONS WITH INTE- 
GRAL Ғ AND О COILS 

Installations not of the split coil type having coils 
in addition to an M coil should permit adjustment of 
all coils from the pilot or chart house either directly 
or by means of remote controls. When motor-oper- 
ated rheostats are used, one set of ammeters should 
be installed at the rheostats and one set at the 
remote control stations. 
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4-72. DEGAUSSING INSTALLATIONS FOR MINESWEEPERS 


(1) AMS vessels. Either three course or multi- 
course correction will be used for coils requiring a 
change in current with change in heading. The 
reversing switches used for the three course heading 
control or the rheostats used for multicourse cor- 
rection should be mounted in the pilot house. 

(2) AM and DMS vessels. Multicourse correction 
will be used for coils requiring change in current 
with change in heading on AM and DMS vessels. 
The current magnitudes for these coils will be ad- 
justed by rheostats connected in series with the coils 
and controlled from the pilot or chart house. Where 
manual rheostats are used for these coils, these 
rheostats are located in the pilot house or chart 
house with reversing switches for changing current 
direction. Where motor-driven rheostats are used 
for these coils, control is effected by pushbutton 


stations at the remote position in the pilot house 
or chart house and current reversal as well as ad- 
justment of current magnitude is accomplished . 
through the operation of these pushbuttons. Pro- | 
vision for reversal of current is built into these | 
rheostats. 


4-73. INSTALLATIONS WITH AUTOMATIC DEGAUSSING 
CONTROL 

Automatic degaussing control equipment will ul- 
timately be installed on vessels for which degaussing 
currents must be changed when the heading 
changes. The automatic degaussing control equip- 
ment receives an own ship’s course signal from the 
gyro-synchro transmitter and, by means of a 
synchro system, causes the coil currents to vary in 
accordance with the patterns required for best de 
gaussing protection. 


Section 6—SPLITTING INTEGRAL F AND Q COILS TO FI-QI AND FP-QP COILS 


4-81. GENERAL 

(1) Integral F and Q coils should not be split on 
vessels using multiple course correction or automatic 
degaussing control equipment. 

(2) If integral F and Q coils are installed on a 
vessel which does not use multiple course correction 
or does not have automatic degaussing control 
equipment, the coils should be reconnected to form 
FI-QI and FP-QP coils. Authorization to make this 
change should be requested from the Bureau of 
Ships. 


4-82. AMPERE TURNS FOR SPLIT COILS 


Data on the ampere turns needed for the FI-QI 
and FP-QP coils should be requested from the Bu- 
reau of Ordnance. 


4-83. CABLE 


The degaussing cable for the F and © coils should 
be used for the FI-QI and FP-QP coils without 
changing its location and no new degaussing cable 
shouid be installed. It will be necessary to install 
some additional feeder cable or interconnecting 
cable but the cable already installed for this pur- 
pose should be used to the fullest extent practicable. 


4-84. EQUIPMENT 


A three-position, quick-break reversing switch 
(rotary snap with OFF position) should be providéd 
for the FI-QI coil as a heading control switch in 
either the pilot house or chart house. On Naval 
vessels degaussing coils that can be readily recon- 
nected for the split coil system will be controlled 
by either manually operated rheostats or motor- 
driven rheostats operated from push button control 
stations. The following will apply in each case. 

(1) Manual rheostat control. (a) Where man- 
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ual rheostats have been installed for controlling the 
currents in the integral coil system, each coil will 
be energized through a reversing switch. If a quick- 
break, three-position reversing switch is installed 
for the F or Q coil, it may be moved to the pilot house 
or chart house and used as the heading control 
switch for the FI-QI coil. -There must be only one 
reversing switch in the FI-QI coil circuit, the head- 
ing control switch. 

(b) The M and FP-QP coils should be energized 
through double-pole, double-throw (DPDT) revers- 
ing switches. Where remote ammeters have been 
installed, these ammeters should be left installed; in 
other respects the electrical circuits should be in 
accordance with BuShips plan No. 10-Т-2701-І, 

(2) Motor-driven rheostat control. Where mo- 
tor-driven rheostats have been installed for con- 
troling the currents in the integral coil system, 
each coil wil be energized through & double-pole. 
single-throw (DPST) switch. Motor-driven rheo- 
stats have а self contained reversing switch mech- 
anism. Arrangements should be made to eliminate 
the possibility of reversing current in the rheostat 
used for the FI-QI coil. This can be done on Gen- 
eral Electric types by repositioning the limit 
switches and on the Ward Leonard types by omit- 
ting the polarity changing mechanism from the 
circuit. Reversal of current for the FI-QI coil 
Should be possible at only one position, that is, by 
the heading control switch located in either the 
pilot house or chart house. The M and FP-QP 
coils would be energized through the DPST supply 
switches; current in these coils will then be reversed 
by the reversing mechanism in the rheostats. The 
remote push button controls should be relocated to 
be adjacent to the rheostats. Remote ammeters 
should be left installed; in other respects the elec- 
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trical circuits should be in accordance with Bureau 
of Ships Plan 10~T-2701-L. 


4-85. MARKING 


When the F and Q coils are split, all equipment 
should be remarked to indicate its new use and 
new maximum current name plates installed. All 
active and spare conductors in all connection and 
through boxes should be secured to connectors and 
remarked to be in accordance with chapter 2. 


4-86. MODIFICATION OF SHIP’S PLANS AND REPORTS 


When F and Q coils are split, the applicable de- 
gaussing plans should be modified accordingly and 
should indicate the plans which they supersede. 
New NAVORD DGP31 forms should be prepared 
and the modification entered on the log in the 
ship’s degaussing folder. Copies of the DGP31 
forms should be forwarded to the Bureau of Ord- 
nance and Bureau of Ships. Copies of new plans 
should be forwarded to the Bureau of Ships. 
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Chapter 5 


INSTALLATION ОҒ DEGAUSSING ЕОШРМЕМТ ОМ 
МЕКСНАМТ VESSELS 


Section 1—GENERAL 


5-1. SPECIFICATIONS 

Degaussing installations on merchant vessels 
should conform to specifications issued by the U. S. 
Maritime Administration. These specifications are 
prepared either by the Maritime Administration or, 
at the request of the Maritime Administration, by 
the Bureau of Ships. 


5-2. PLANS 

The Bureau of Ships has prepared numerous plans 
covering methods used on naval vessels for sup- 
porting cable and sealing cable ends, mounting di- 


Section 


5-11. TYPES OF CABLE 

Unless otherwise specified, type MDGT cable is 
to be used for all degaussing coils on merchant ves- 
sels except feeder cables and cable runs installed 
on weather decks. Type MDGY is to be used for 
cable runs on weather decks, and type DDGT for 
feeder cables. 


$-12. LOCATION OF CABLE 


(1) Cable for degaussing coils forming horizontal 
loops (M, F, Q, I, P) should be installed within 18 
inches of the skin of the vessel except where the 
coils pass athwartships. Any proposed diversions 
in excess of this figure should be approved by a 
Naval degaussing inspector. 

(2) Cable for degaussing coils forming vertical 
coils (A coils, if used) should be installed as near 
the vertical plane through the Keel as feasible. 


5-13. PASSAGE THROUGH RESTRICTED SPACES 


Passage of degaussing cables through refriger- 
ators, tanks, ammunition compartments, and chain 
lockers should be avoided when possible. When 
there is no reasonable alternative, the degaussing 
cables should be run through the spaces, as fol- 
lows: 

(1) Refrigerators. Degaussing cables through re- 
frigerators should be through or outboard the in- 
sulation, preferably the latter, and should either be 
installed in conduit or protected as necessary by а 
fabricated metal enclosure. Тһе necessity for ап 


mensions of equipment, electrical connections, and 
so on. Plans which are of particular pertinence to 
the degaussing installation are found in Chapter 11 
of this manual. 


5-3. DEGAUSSING MANUAL 

This manual contains information on degaussing 
systems and their installation, and should be used to 
supplement the degaussing specifications. In case 
of difference between the Degaussing Manual and 
the degaussing specifications, the specifications shall 
govern. 


2—CABLE 


enclosure is to be judged on the basis of the consid- 
erations in art. 5-15 (2). 

(2) Fuel oil tanks and storage compartments. 
When degaussing cables are to be run through oil 
tanks or through compartments where drums or 
tanks containing gasoline or similar liquids are 10- 
cated, the cable should be encased in concentric 
pipes. The outer pipe 15 to be welded securely to 
the tank and supported as necessary within the 
tank. 'The inner pipe is to be installed concentric 
with the outer pipe. The inner pipe should be of 
sufficient diameter to accommodate the cable and 
stuffing tubes which shall be fitted to each end, and 
shall have suitable provision for drainage. Тһе in- 
side diameter of the outer pipe should be such as to 
permit а one inch axial spacing between the out- 
side of the inner pipe and the inside of the outer 
pipe. Spacers should be provided to maintain this 
alignment. "These spacers should be arranged so 
that any liquid which may collect within the outer 
pipe wil flow freely along it to the lower end. 
Where watertight integrity is to be observed, the 
space between the outer and inner pipes should be 
blanked off at both ends by welding plates over the 
open ends. Provision for drainage of the inner and 
outer pipes should be made. Тһе inner pipe can be 
extended beyond the outer pipe and drain plugs in- 
stalled at the lower ends of both pipes. Where 
watertight integrity is not required, both ends of 
the outer pipe should be covered by ratproofing 
wire; stuffing tubes should be installed on both ends 
of the inner pipe. See BuShips Plan No. 9—S—-3980-L. 
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(3) Water tanks. Where it is necessary to run 
cables through water tanks, they should be enclosed 
in a single pipe of suitable diameter and, if re- 
quired to preserve watertight integrity, should be 
fitted with a stuffing tube at the higher end. The 
pipe should be sloped and the cable supported on 
spacers clear of the lower inside surface of the 
enclosing pipe to provide drainagee. 

(4) Powder handling and ammunition stowage 
compartments. Cables passed through these areas 
shall be in unbroken lengths; connection or through 
boxes are not to be installed within these areas. 
Cables should be enclosed in nonwatertight, remov- 
able, sheet metal casings of sufficient strength to 
prevent damage to cables. Adequate drainage 
should be provided for casings. 

(5) Chain lockers. Cables passed through chain 
lockers should be in conduit or should be protected 
by a removable sheet steel cover or enclosure made 
of !4-inch steel plate if the cables are relatively high 
іп the locker; otherwise, 33-inch steel plate or heavy 
steel pipe should be used. 


5-14. PRECAUTIONS WHEN INSTALLING CABLE 


The precautions given in arts. 4-13 (1) to 4-13 (3) 
should be observed when installing cable in mer- 
chant vessel degaussing systems. 


5-15. CABLE SUPPORTS AND MECHANICAL PROTECTION 


(1) Cable supports. (a) Cables should be clipped 
to bulkheads or frames at intervals not to exceed 16 
inches. А clip approximately № inch thick and 1 
inch wide is satisfactory for internal cable runs; a 
сір 1⁄4 inch thick by 2 inches wide should be used 
for weather deck installations. On runs along the 
inboard edge of the frames where the frame spacing 
is greater than 16 inches, a backing plate or other 
support should be installed and the cable clipped to 
it so that the spacing of the cable supports does not 
exceed 16 inches. | 

(b Where the cable pierces frames ог runs 
through lightening holes in frames, sufficient bear- 


ing surface should be provided on the edge of the 
holes for proper support of the cable without chaf- 
ing. 

(2) Mechanical protection. Where cables are 
subject to damage from heat, fluids, ог shifting 
cargo, they should be protected, as appropriate, by 
insulation or heat baffles, installed in conduit, or pro- 
tected by means of a metal enclosure similar to that 
indicated by Bureau of Ships plan 10-T-2590-L. 
When conduit or pipe is used for MDGT cable, it is 
generally preferable to use an individual 3'5-inch 
IPS conduit or pipe, for each cable, rather than to 
pass several cables through a large conduit or pipe. 
Provision is to be made for continuous drainage cf 
enclosure, conduits, and pipes. 


5-16. CABLES IN WEATHER DECK INSTALLATIONS 

Type MDGY cable should be used for the parts of 
the degaussing coils on weather decks. Тһе weather 
deck installation should be in accordance with art. 
4—16. 


5-17. STUFFING ТОВЕЗ 

Sizes of stuffing tubes to be used where degaussing 
cables pass through watertight bulkheads are given 
іп table 3-1. Stuffing tube dimensions are shown 
on BuShips plan No. 9-5-5235-І.. 


5-18. FEEDER CABLES 


(1) Types. Type DDGT cable should be used for 
feeder cables in merchant vessels. Its characteris- 
tics are given in tables 3-1 and 3-2. 

(2) Permissible voltage drop. Customary prac- 
tice specifies a maximum 5-percent voltage drop 
from the main distribution board to the coil con- 
nection box. In view of the fact, however, that the 
voltage must be reduced by as much as 40 percent 
on some coil designs to obtain the design value of 
current, it is permissible to select the feeders on the 
basis of current capacity, where voltage drop condi- 
tions permit. 


Section 3—CONNECTION AND THROUGH BOXES 


5-31. USE 


(1) Unless splicing is specifically authorized, aii 
connections should be made in а watertight box 
known as & "connection" and/or 'through" box. 
See deflnitions in art. 2-21. АП feeder cable or 
other power supply connections should be made in 
& connection box. Each loop of each degaussing 
сой should pass through а connection box. One 
box should be used for several loops, if possible. 

(2) Through boxes can be added, where neces- 
sary, to reduce the difficulty of pulling cable but 
the number should be kept to а minimum. 


5-32. KINDS OF BOXES 


All connection and through boxes are to be water- 
tight and are to be made of approximately % Inch 
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sheet steel. Standard degaussing connection and 
through boxes as shown on BuShips plans No. 
9000-S8106—73142 to 73145 should be used whenever 
possible. Stock numbers are given in art. 4-32. If 
a box larger than the 80-wire size is needed, two 
of the standard sizes can be used. If a standard 
box cannot be used because of space limitations, 
a box should be made or procured incorporating the 
design features of the standard boxes insofar as 
possible. 


5-33. LOCATION 

(1) Although both connection and through boxes 
are to be made watertight, they should not Бе in- ` 
stalled on a weather deck or be located in a com- 
partment which may be fiooded in normal opera- 
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tion of the vessel, such as the chain locker for 
example. 

(2) The boxes should be located to permit ready 
access since it is frequently necessary to change 
connections during the short time allowed for rang- 
ing a vessel. 


5-34. CONNECTIONS 


(1) All connections within connection boxes and 
through boxes are to be made with solderless con- 
nectors mounted on terminal strips. The 17-con- 
ductor merchant terminal strip is mounted within 
the standard boxes by means of the adapter plate 


shown on BuShips plan №. 58106—699598. Joining 
conductors in connection or through boxes by sold- 
erless connectors, soldered joints, etc., without at- 
tachment to & terminal strip, is not approved. 

(2) To facilitate later coil adjustments at the 
range, the conductors should not be served with 
string beyond the main trunk of the cable in con- 
nection boxes. 


5-35. DRAIN HOLES 


Drain holes and plugs should be provided in ac- 
cordance with art. 4—36. 


Section 4—POWER SUPPLY AND CONTROL EQUIPMENT 


5-5]. POWER SUPPLY 


(1) Тһе degaussing coils on merchant vessels are 
to be energized fronr the existing ship's service 120- 
volt or 240-volt d-c power supply if sufficient power 
is available. The power considered to be available 
for degaussing is the total capacity of all direct- 
current generators of the same voltage installed 
aboard ship (including stand-by generators but not 
including emergency generators), minus the normal 
sea load of the vessel. The power required for the 
degaussing installations should be estimated in ac- 
cordance with art. 4-62 (D. If the installed gen- 
erators do not have sufficient power available to take 
care of the degaussing load, additional generating 
capacity should be installed. 

(2) The degaussing system should be connected 
to the power supply through a double-pole, single- 
throw (DPST) switch or a circuit breaker at the 
ship's service switchboard. 


5-52. CONTROL EQUIPMENT REQUIRED 


Тһе current іп degaussing coils on most United 
States merchant vessels will be controlled by a series 
rheostat in series with an adjustable series resistor 
and a switch (or switches) for opening the circuit 
and reversing current. Additional control equip- 
ment needed includes ammeters and indicator 
lights. Motor-generator sets are used in a few mer- 
chant vessel degaussing installations. 


5—53. RHEOSTATS 

(1) Single circuit rheostats. Single circuit rheo- 
stats are used to control the current in degaussing 
coils which have only a single circuit (see art. 2-13) 
or which have several parallel circuits connected 
together before connection to the rheostat so that 
as far as the rheostat is concerned there is only one 
circuit. Тһе single circuit rheostats used on nrer- 
chant vessels are similar to those which are used on 
naval vessels and which are described in art. 4—68. 

(2) Multicircuit rheostats. (а) A single circuit 
rheostat would need to be of inconveniently high 
current-carrying capacity to control coils in which 
the degaussing current is large. Multicircuit rheo- 


stats are used for such coils. Тһе coil has one to 
four circuits. One end of each circuit is connected 
directly to one side of the power supply; the other 
end of each circuit is connected to the other side of 
the power supply through the multicircuit rheostat. 
The multicircuit rheostat consists essentially of a 
60-ampere single circuit rheostat and а switching 
device. Starting from the “ой” position of the 
rheostat, continuous rotation of the control knob 
connects circuit A to the power supply in series with 
all the resistance in the rheostat; cuts out resistance 
in the rheostat and increases current in the de- 
gaussing coll; when all rheostat res:stance is cut 
out, connects circuit A directly to the line and re- 
moves it from rheostat control; connects circuit B 
to the power supply in series with all the resistance 
in the rheostat; and repeats as often as necessary to 
connect all circuits. Тһе number of revolutions 
through which the control knob must be turned to 
go from zero to maximum coil current is approxi- 
mately 2, 3, or 4 complete revolutions for 2, 3, or 4 
circuit coils respectively. 

(b) Two types of four-circuit rheostats have 
been developed for merchant vessel installations. 


` Each may be used for 1, 2, 3, or 4 circuit coils. Perti- 


nent information on these rheostats, including the 
Bureau of Ships plan numbers, is as follows: 





Current ; 
Circuit BuShips 
Rheostat capacity 
ampere voltage Plan No 
Type 1460....-------------------- 4х 60 120 | 36202-76028. 
Туре 2460........................ 4х 60 240 | 10- T-3186-L. 








5-54. SERIES RESISTORS 

(1) For single-circuit rheostats. Sufficient exter- 
nal series resistance should be connected in series 
with the rheostat to limit the current, when the 
rheostat is all out, to the maximum rating of the 
circuit. Тһе required value of current 1s obtained 
by cutting іп rheostat resistance. 

(2) For multicircuit rheostats. (а) Four 60- 
ampere, 0.5-ohm series resistors are provided with 
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each 1460 rheostat, and three 60-ampere, 1-ohm 
series resistors with each 2460 rheostat. Each 
1460—F resistor is rated at 60 amperes and 0.5 ohms 
with a center tap so that by paralleling the two 0 25- 
ohm sections the unit wil have а rating of 120 
amperes, and 0.125 ohm. Each 2,460-F resistor is 
composed of four 30-ampere, 1-ohm center-tapped 
resistors so that by paralleling the eight 0.5-ohm 
sections, the unit will have a rating of 240 amperes 
and 0.0625 ohm. 

(b) Тһе 1460-Е and 2460-F paralleled resistors 
may be used as a resistor to provide compass com- 
pensation voltage. When used for this purpose, the 
resistor must be placed in one of the supply leads 
of the degaussing coll so that the total degaussing 
coll current flows through it. If the total coil cur- 
rent exceeds 120 amperes, two of the parallel 1460—F, 
120-ampere, 0.125-ohm resistors may be paralleled 
together or, if available, a 43159-F or 43210-Е re- 
sistor may be used. The resistor used for compass 
compensation should be adjusted to give a 6- to 10- 
volt drop at full load current; as much resistance 
should be used as is consistent with obtaining the 
maximum required coil current. 


(c) The series resistor used to supply voltage 
drop for the compass compensating coils is in the 
supply lead of the degaussing coil and carries the 
total current in the degaussing coil, that is, the 
sum of the currents in all the circuits of the coil 
In addition to this resistor, a separate resistor should 
be connected in series with each individual circuit 
so that this resistor carries only the current in the 
circuit. This resistor should have a value such that 
when all the resistance in the rheostat is cut out, 
the current in the circuit will be limited by the series 
resistor to the maximum current carrying capacity 
of the conductors or the 60-ampere rating of the 
rheostat, whichever is the smaller. The currents in 
the parallel circuits need not be equal when the coil 
is operating at its design value, but the maximum 
conductor or rheostat ratings should not be exceeded 
at any time. 


5—55. SWITCHES 


(1) Sizes and characteristics. Double-pole, dou- 
ble-throw (DPDT) and double-pole, single-throw 
(DPST) enclosed switches for use in merchant ves- 
Sel degaussing installations are provided in the sizes 
shown in tables 5-1 and 5-2. 


TABLE 3—-1.—Double-pole, double-throw (DPDT) enclosed switches 





Approximate outside 
Dis- dimensions (inches) Standard N: 
Current rating (amperes) Volts Fused | charge Name plate marking standard Navy 
| contacts ! | Stock Number 
| H W D 
| — «әр — зе 250 | Yes......| ‚Гры МеГа 24 7! 51% Н17-ТКЕ-Т-Я8779. 
Л mers cya.) с М о. г. арака К теп |. LES Ln - : 24 714 51% H17-SQ-10036. 
30 4 250 | №------ Хо -| North-South....... 24 7% 46, H17-SQ-100387. 
30 950" Мб: No East-West.... 24 7! 515. H17-8Q-10038, 
ЕЕ МОНА РС, Fai E 250 | No..... Мо | Positive current 24 l 51% H17-8Q-10039. 
Negative current.. 
60 50 | Yes NO MORE UNI 2 14 91% қ H17-SQ-10040. 
60 250 | Yes No даа A qa Qs * 27 9 6%! H17-T RE-T-8780. 
60 250 | No...... NO .| North, positive, east, west, 27 9 614) Н17-50-10036. 
ой, south, negative. 
ЖЕ st acacia 250 | No No ) 2 : 31% 11 8% H17-SQ-10041. 
100 250 | Уез Мо 32 11 819| H17-T RE-T-S781. 
SORES LE BUS 250 | No Yes___.. 3114 11 815| H17-T RE-T-10044. 
с ЕЕ ЕС РЕ ТРЕ 250 | Yes No 11 161% 912 H17-SQ-10042. 
200 қауға 250 | Yes No +1 161% 9% Н17-ТКЕ-Т-8782. 
ЖИЕ е. 250 |. о АРА РИ аа Ы ето 1 21 Н17-ТКЕ-Т-8791. 
400 250 | Уе Мо 1 21 H17-TRE-T-8791. 


1 Contacts for discharge resistor. 


—— — _ 





TABLE 5-2. Double-pole, single-throw (DPST) enclosed switches 
Approximate outside dimensions 
З Discharge (inches) - 
Current rating (amperes) Volts Fused cahitactat Standard Navy Stock No. 
H w D 

s Tr 250 | Yes...... ANO == 20 9 51. | H17- TRE-T-9005. 

б: RN 250 | Yes...... О | 26% 9 615 | G17-8--52558-4227. 
IUD ол a | 250 | Yes- Хо..-... 3114 11 815 | H17-CUT-4101H203. 
ТОО: 2-2 Ҙ 2 2 250 | Yes...... No_ cas 311. 11 81. | G17-8-52576-1465. 
20 cmo 250 | Yes...... NOs 41 16 014! HI7-CUT-4101H204. 
УЕ ИЕР 250 | Yes_____- вла 41 16 013! H17-TR F-10102. 
440... 250 | Yes_____- NN ызалы: | 51 21 11 | H17-CUT-4101H205. 








1 Contacts for discharge resistor. 
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(2) Warning name plates. A name plate reading 
“Reduce Coil Current to Minimum Before Opening 
Switch” should be attached to the switch cover on 
the degaussing switchboards for all coil reversing 
and supply switches except the heading control 
switch for FI-QI or A coils. This warning applies 
to the supply switches for the FI-QI or A coils. 


5-56. AMMETERS 

(1) Number. One ammeter is to be provided for 
each degaussing coil to measure the coil current. 

(2) Sizes and mounting. Condulet, zero-center 
ammeters are provided in 10, 20, 30, 40, 60, 80, 100, 
150, 200, and 250-ampere sizes. These meters may 
be secured directly to a bulkhead or mounted on 
a short piece of conduit secured to the top of the 
switch enclosure. An adjustable internal series re- 
sistor is provided with each ammeter to compen- 
sate for long lead lengths between the ammeter 
external shunt and the meter. Generally, adjust- 
ment of this resistor will not be required if the 
distance from meter to shunt is less than 20 feet. 
See art. 4—53 (5) (с) and (а) for instructions on 
how to make the adjustment if it is required. 

(3) Name plates. A name plate indicating the 
maximum permissible current in each degaussing 
coil should be located on the degaussing switch- 
board near the ammeter for the coil. The name 
plate should read “DO МОТ EXCEED ...... AM- 
РЕВЕ5,” and the value of current permissible should 
be that of the circuit component which has the low- 
est maximum current rating. I 


5-57. INDICATOR LAMPS 
An indicator lamp is installed at the remote sta- 
tion for each coil circuit to indicate that the coil 
is energized and the direction of current flow. "The 
standard commercial neon lamp contains two glow 
plates but, on direct current, only the plate which 
has negative polarity glows. This characteristic 
makes the lamp a simple polarity indicating device 
since the tube can be connected across the degauss- 
ing circuit so that with positive current flow to the 
coil, the right-hand plate will glow and when the 
polarity of the coil is reversed, the left-hand plate 
will glow. The polarity of a degaussing coil is de- 
fined in chapter 2. The tube itself will contain 
no internal resistor but will be used in series with 
a 40,000-ohm, 1 watt, external resistor for 120-volt 
circuits and a 125,000-ohm, 1 watt, external re- 
sistor for 240-volt circuits. An additional advan- 
tage of this tube is that it can withstand consid- 
erable over-voltage without damage. This charac- 
teristic is of particular value in the FI-QI circuit 
where high voltages will be encountered when the 
reversing switch is operated under current carry- 
ing conditions. The indicator lamp is to be con- 
nected to the switch terminals on the coil side of 
the DPDT reversing switches of the coils. Con- 


nected in this manner, the lamp will indicate po- 
larity and the fact that the coil is energized. One 
indicator lamp should be provided for each coil 
at the remote station, i. e, chart house or pilot 
house. Тһе indicator lamps should be visible to 
the operator of the FI-QI heading control switch. 
Details of the indicator lamp are listed on BuShlps 
plan 581-920. 


$-58. LOCATION OF CONTROL EQUIPMENT 

(1) Engine room. Тһе rheostats, serles resistors, 
ammeters, and reversing and disconnect switches 
(with the exception of the FI-QI heading control 
switch) should all be grouped together at some con- 
venient station in the engine room. It is imperative 
that the station selected be easily accessible for ad- 
justment of the controls at any time. In addition, 
it should be near some station that is constantly 
attended and from which an operator is readily 
available to make current adjustment upon order 
from the bridge. The rheostats and series resistors 
should be completely enclosed by an expanded 
metal screen unless they are already enclosed. A 
drip shield should be placed above the rheostats to 
prevent any liquids from dripping on the rheostat 
elements. Тһе switches may be mounted on sup- 
porting angle framework or on а metal panel. An 
important consideration in the placement of this 
equipment is that the ammeter should be located 
close enough to the associated coil rheostat so that 
an operator adjusting the rheostat can read the 
ammeter. 

(2) Chart or pilot house. Тһе indicator lights and 
any associated FI-QI heading control switch should 
be grouped together in the Chart or Pilot House. 
On most vessels, it will be preferable to locate this 
equipment in the Pilot House. The heading con- 
trol switch will be a DPDT enclosed switch and 
should be located at some point where it can be 
conveniently operated as the ship changes heading. 
The indicator lights should be located so that they 
are not visible outside the vessel. 


5-59. COMMUNICATION 

Voice tube or telephone communication should 
either exist or be provided between the remote con- 
trol station (indicator lights) and the control equip- 
ment in the engine room. It is not necessary that 
this communication extend directly to the control 
equipment but should be close enough so that the 
operator who receives the order can either operate 
the control equipment himself or designate someone 
else to make the requested adjustment. 


5-60. COMPASS COMPENSATION 


Compass compensating coil equipment is required 
to compensate the magnetic compasses on a vessel 
for the effects of the degaussing coils. On new con- 
struction vessels compass coils and associated equip- 
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ment are to be installed currently with the degauss- 
ing system during construction of the vessel. 
Types of compass compensating equipment used, 


installation information, and information relative 


to compensation of compass coils are contained in 


chapter 6. 


Section 5—SPLITTING INTEGRAL F AND Q COILS TO FI-QI AND FP-QP COILS 


5-71. GENERAL 

If integral F and Q coils are installed on & vessel 
which does not have multiple course correction or 
automatic degaussing control equipment, the coils 
should be reconnected to form FI-QI and FP-QP 
colls. Authorization to make this change should be 
requested from the Bureau of Ships. 


5-72. AMPERE TURN REQUIREMENTS 


When F and Q coils are to be split, data on the 
ampere turns required for the FI-QI and FP-QP 


50 


coils should be requested from the Bureau of Ord- 
nance. Š 


5-73. MARKING 


When F and Q coils are split, the applicable de- 
gaussing plans should be modified accordingly. 
These plans should indicate the plans which they 
supersede. New DGP31 forms should be prepared 
and the modification entered on the log in the de- 
gaussing folder. Copies of the DGP31 forms should 
be forwarded to the Bureau of Ordnance and Bu- 
reau of Ships. Copies of the new plans should be 
forwarded to the Bureau of Ships. 


— m— ' 
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Chapter 6 


COMPASS COMPENSATING COILS AND COMPASS 
` COMPENSATION 


Section 1—FUNCTIONS AND TYPES OF COMPASS COMPENSATING COILS 


6-1. REASONS FOR COMPASS COMPENSATION 


Degaussing coils produce a large magnetic field 
to counteract the magnetic field of а ship and thus 
degauss the ship. If it were not compensated, the 
magnetic field produced by the degaussing coils 
would cause the magnetic compass to be in error. 
To prevent this, compass compensating coils are 
fitted to neutralize the magnetic fleld produced by 
the degaussing coils at the compass so that the 
compass will be unaffected by the degaussing coils. 
The effect of compass compensating coils 1$ to “un- 
degauss" the ship іп the immediate vicinity of the 
magnetic compass or compasses. 


6-2. COMPONENTS TO BE COMPENSATED 


(1) Resolution into components. Present prac- 
tice in compass compensation for degaussing is to 
compensate individually for each of the three com- 
ponents into which the magnetic field of a de- 
gaussing coil can be resolved. The resolution into 
components can be made in an infinite number of 
ways of which only the two shown in Tables 6-1 
and 6-2 are used in compass compensation for de- 
gaussing. 


TABLE 6-1.—5Resolution of а magnetic field into 3 com- 
ponents with cardinal horizontal components ` 


Component Direction 
HS eats Vertical... 2222.2220 
од AS Horizontal, fore-and-aft _ 
Cura ab esau amy shu И DUE PIG Horizontal, athwart- 


ships. 


TABLE 6-2.—Resolution of a magnetic field into 8 com- 


ponents with intercardinal horizontal components 


Component Direction 


Әасиамаыдышадыды ды ы Vertical e а 
----------------..! Horizontal, 459 from 
center line of ship. 
NAV te eg ina ЕРОС ЕЕ Horizontal, 45° from 
center line of ship. 


(2) Directions. The directions given in the pre- 
ceding tables are the component directions when 


the ship is on an even keel. When the ship rolls | 


or pitches, the directions of the components move 
with the ship. Since the magnetic fleld produced 
by а coil fastened to the ship also moves with the 
ship, the magnitudes of the H, B, and C or Н, МЕ, 
and NW components of magnetic fleld produced by 
degaussing coils and compass compensating coils are 
not changed by rolling or pitching of the ship. 

(3) Cardinal and intercardinal components. The 
B and C components are known as cardinal compo- 
nents because they line up with the cardinal points 
(N, S, E, W) of the compass when the ship is on a 
N or S heading. The NE and NW components are 
known as intercardinal components because they 
line up with the intercardinal points (NE, SE, SW, 
NW) when the ship is on a Мог S heading. 


6-3. COILS FOR COMPENSATING THE H COMPONENT 


Almost all degaussing coils produce an H compo- 
nent of magnetic fleld at the compass. This causes 
no compass deviation when the ship is on an even 
keel and the H component is vertical. When, how- 
ever, the ship heels, the H component is no longer 
vertical and will cause a compass deviation. To 
prevent this, the compass is fitted with a compass 
compensating coil called the heeling coil. The heel- 
ing coil is placed around the binnacle in a plane 
perpendicular to the H direction, hence, in a plane 
which is horizontal when the ship is on an even 
keel. The axis of the heeling coil passes through 
the center of the compass needle. The heeling coil 
produces at the compass needle a magnetic field 
which is in the H direction and as nearly as possible 
equal and opposite to the H component of magnetic 
field produced at the compass by the degaussing 
coil. The result is neutralization of the H compo- 
nent of magnetic field produced at the compass by 
a degaussing coil, and, hence, elimination of the 
compass deviation which would otherwise be pro- 
duced by the H component of the degaussing coil 
field. A heeling coil is used in all types of compass 
compensating coils. Note that the H component, 
as the term is used in compass compensation, is the 
component which must be compensated to prevent 
compass deviations when the ship heels—it is not 
a horizontal component. 
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6-4. COILS FOR COMPENSATING HORIZONTAL COMPO- 
NENTS 


In addition to the vertical component, a degauss- 
ing coil also produces a horizontal component of 
magnetic field at the compass. The horizontal 
component is the one which is resolved into the 
B and C or the NE and NW components. Тһе hori- 
zontal component produces compass deviation ir- 
respective of whether the ship is on an even keel 
or not. This can be seen from fig. 6-1. Assume 





Figure 6-1. Effect of degaussing coil magnetic field on 
magnetic compass. 


that the ship is on an even keel, that E represents 
the horizontal component of the earth's fleld at 
the compass, and that D represents the horizontal 
component of the magnetic fleld produced by a de- 
gaussing coil. The resultant of E and D is R. The 
compass will point in the direction of В, instead of 
in the direction of E, the correct direction, and will 
be in error by the angle 0. Since E is flxed in di- 
rection while the direction of D changes with the 
ship's heading, the compass deviation 9 will change 
with heading unless D is compensated. Compensa- 
tion is effected by fitting a coil or coils to produce 
at the compass a magnetic fleld equal to —D which 
cancels D and leaves the compass unaffected by the 
degaussing coil. A single vertical coil in a plane per- 
pendicular to D was used at first and was known as 
"Mark I". This type of installation has the dis- 
advantage of requiring large coils which must be 
movably mounted so that they can be aligned to 
match the direction of the magnetic field they are 
to compensate. Since a separate compass coil had 
to be used for conrpensation of each degaussing coll, 
the result was a cumbersome installation. This sys- 
tem is no longer used. In all present types of com- 
pass compensating coils, two coils (or two sets of 
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coils) are used to produce magnetic fields which аге 
mutually perpendicular and which аге oriented to 
compensate either the cardinal or the intercardinal 
components of the magnetic fleld produced by the 
degaussing coils. 


6-5. COILS FOR COMPENSATING В AND C COMPO. 
NENTS 

The coils compensating the B and C or the cardi- 

nal components are nrounted as shown in fig. 6—2. 


“0” OR ATHWARTSHIP COIL ANO 
ITS MAGNETIC FIELD 







*9" OR FORE-AND-AFT COIL АМО 
ITS MAGNETIC FIELO 


RESULTANT MAGNETIC FIELD 
OF THE TWO COILS 


Figure 6-2. Compensation of cardinal components of 
degaussing сой magnetic field. 


The B coil produces a magnetic field equal and op- 
posite to the B component of the magnetic field 
produced by a degaussing coil; the C coil produces a 
magnetic fleld equal and opposite to the C compo- 
nent of the magnetic field produced by а degaussing 
coil. The magnitudes of the magnetic flelds pro- 
duced by degaussing coils and compensating coils 
are proportional to current so long as magnetic 
saturation effects are not involved, hence, for com- 
pensation of a degaussing coil nragnetic fleld, the 
current through the compass compensating coil 
must be proportional to the current through the 
degaussing coil. This is arranged by taking power 
for the compass compensating coil from a fixed re- 
sistor connected in series with the degaussing coil 
The voltage drop across the resistor and the cur- 
rent through the compass compensating coil are 
automatically proportional to the degaussing сой 
current. 


6-6. COILS FOR COMPENSATING THE МЕ AND NW СОМ. 
PONENTS 


Coils for compensating the МЕ and NW  (inter- 


cardinal) components are mounted as shown in 
fig. 6-3. 
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“NE"INTERCARDINAL COIL AND 
ITS MAGNETIC FIELD 






"NW'INTERCARDINAL COIL АМО 
ITS MAGNETIC FIELD 


RESULTANT MAGNETIC FIELD 
OF THE TWO COILS 


Figure 6-3. Compensation of intercardinal components 
| of degaussing сой magnetic field. 


6-7. TYPES OF COMPASS COMPENSATING COILS 


Various types of commass compensating coils 
which аге or have been in use and the horizontal 
components which they compensate are given in 
table 6-3. All types compensate for the H or verti- 
calcomponent. More detailed information on each 
type of coil is given in Section 2. 


Table 6-3 





Horizontal components of magnetic 


Type of compass compensat- 
ing co field which are compensate 


Туре “A Cardinal. 
Typ В Cardinal. 
Type '*B-Mod."............... Cardinal. 
a CLE TETTE Cardinal 
Type ''C-Speclal"............. Cardinal. 
in tete Nw POCHI Intercardinal. 
Type “K otc once ба tenes Intercardinal. 
Туре ““К—-1”55---..--.--------.--- Intercardinal. 
Type “K-2" о рсе ау Intercardinal. 
Type “Filled K".............. Intereardinal. 
Type “R-i”. . 2... ............. Cardinal or Intercurdinal. 
Type “R-P? ov e Lose etus Cardinal or Intercardinal. 
TYPE Cardinal or Intercardinal. 
Type “TE Cardinal. 





Section 2—INSTALLATION OF COMPASS COMPENSATING COILS 
Part 1—GENERAL 


6-11. VESSELS ON WHICH COMPASS COILS SHOULD BE 
INSTALLED 


(1) New construction vessels. Compass compen- 
sating coils should be installed on all new construc- 
tion vessels with degaussing systems unless com- 
pass compensation is shown to be unnecessary by 
the tests given in arts. 6-12 (2) and 6-12 (3). 

(2) Conversions. Compass compensating coils 
should be installed on degaussed vessels undergoing 
conversion unless compass compensation is shown 
to be unnecessary by the tests given in arts. 6-12 
(2) and 6-12 (3), or unless the previously installed 
compass compensating coils are satisfactory. The 
compass compensating coils installed before the 
conversion period should be retained unless they are 
obsclete and require replacement (see article 6-13 
(1)). When major changes in the degaussing sys- 
tem are made, changes in ampere-turns or cable 
runs, for example, the compass coil control equip- 
ment may require modification in order to provide 
compensation for increased or decreased degauss- 
ing coil effects (see articles 6-81 (1) and 6-12 (2)). 

(3) Operating vessels. If it is found by inspec- 
tion or otherwise that either the standard or the 
steering compass of a degaussed ship is not com- 
pensated, the compass should be checked in ac- 
cordance with arts. 6-12 (2) and 6-12 (3) to see if 
compensation is required. If it is, compass com- 
pensating coils should be installed at the first op- 
portunity. 


6-12. WHICH COMPASSES SHOULD BE COMPENSATED 


(1) Standard and steering compasses. Both the 
standard and the steering compasses on both naval 


and merchant vessels should be compensated except 
as indicated in arts. 6-12 (2) and 6-12 (3). 

(2) Test for need of horizontal compensation. 
Compass compensation for horizontal components 
of magnetic field is not needed if tests made on the 
compass show that the maximum deviation caused 
by degaussing is less than 3°. The check on the 
necessity of compensation for horizontal compo- 
nents should be made on both cardinal and inter- 
cardinal headings and with all combinations of de- 
gaussing coil currents which the vessel will use. It 
is important to make sure that the maximum de- 
viation caused by the degaussing coils is found. 
When making this test, the ship is not placed on 
cardinal and intercardinal headings but the compass 
is deflected to the desired direction by a defiecting 
magnet (art. 6-124). 

(3) Test for meed о] vertical compensation. 
Heeling compensation, or compensation for the 
vertical component of magnetic field, may be needed 
even 1f the degaussing coils produce no compass de- 
viations when the ship is on an even keel. To check 
on the necessity for heeling compensation, a cali- 
brated dip needle should be placed in the binnacle 
in place of the compass. 'The calibrated dip needle 
is used to measure the vertical component of mag- 
netic field produced at the compass by the degauss- 
ing coils. A heeling coil should be installed if the 
maximum vertical component of magnetic field ex- 
ceeds 20 milligauss for any combination of degauss- 
ing coil currents. Compensation should be рго- 
vided for each coil causing a vertical component at 
the compass of 10 milligauss or more. 
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(4) If test is not made. Compass compensating 
coils should be installed if it is not possible to make 
tests in accordance with arts. 6-12 (2) and 6-12 (3) 
to determine whether compass compensation is 
needed or not. 


6-13. TYPE OF COIL TO INSTALL 


The type of compass coil to be installed in any 
particular installation will be specified in the com- 
pass coil specification letter or the degaussing coil 
specification letter for the installation. The type 
chosen is selected so as to make best use of the 
numerous types of compass compensating coils that 
have been developed. Some of the types are now 
obsolete and should be removed and replaced by new 
types; other types are to be left in place where they 
are now installed, if in good condition, but are not 
to be used for new installations or for replacing 
other coils; and still others are the modern standard 
types which are to be used for new installations 
and replacement of older types. 

(1) Types to be removed. The following types of 
compass compensating coils are to be removed from 
all installations in which they are found, regardless 
of the condition of the coils, and replaced with mod- 
ern standard types at the first opportunity: 


Mark I. 

Mark II. 

Mark ITI. 

Type “A” Flinders bar coils. 

Type “A” sphere coils. 

Type “B” Flinders bar coils. 

All locally manufactured compass coils. 


None of the above types is to be used for new instal- : 


lations or replacements. 'The type of coil for re- 
placement is to be chosen in accordance with art. 
6-13 (3). 

(2) Tunes to be left imstalled but not used for пеш 
installations or replacements. "The following types 
are to be left in place іп installations where they 
now occur provided the coils are in good condition 
and there is no indication of approaching failure: 


Type “B” (except Flinders bar coil—see art. 
6-13 (1)). 

Type “B-Mod.” 

Type “C.” 

Туре 'C-Special." 

Type “G.” 

Type “K.” 
None of the above types is to be used for new instal- 
lations or for replacement of coils which have been 
removed because they are defective or show signs 
of approaching failure. "The type of coll for the 
replacement, 15 to be chosen in accordance with 
art. 6-13 (3). 

(3) Standard types. "The present standard types 

of compass compensating coils and their uses are 
given in table 6-4. 
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TABLE 6—4.—Standard types of compass compensating 
coils 





Type Use 


Type "A"........... Tbe type “А” heeling coll is used only on bin 
nacles which prefabricated coils (types liste: 
below) do not fit. Type “А” Flinders b: 
coils and sphere coils are obsolete, are to te 
removed from all installations іп which they 
are found, and are not to be installed. Ñ 

Туре *G-Mod"...... Fits USN standard No. 2 shelf type binnacle. 
and odd shape and size merchant binnacle 
Is usually the most suitable type of coil їх 
boat or shelf compasses. Can he adapted г: 
fit almost any compass installation. Consis: 
of type “G” horizontal component coils and i 
type “А” heeling coil. : 

Type “К-1”, Type | These three types are interchangeable excex 

‘‘К-2’’, Type where quadrantal cylinders instead of qusc 
“Filled К”. rantal spheres are used for?' normal compas 
adjustment. In this special case, **K-2" ~i 
will not fit. Fit USN standard Mark УП 
binnacle, USN standard No. 1 shelf tyr 
binnacle. all types of binnacles on merchar- 
ships built for U. S. Maritime Commission r 
World War II. These are the latest type: г 
general purpose compass compensating c 
(Type “К-9” not yet available as of Mar: 
1952 but expected by August 1952). Firs 
choice for all applications where the coils 2: 
Also to be used for replacement of type “К. 
coils which are removed because they sr 
defective or show signs of impending falv 
(see art. 6-13 (2). Selection of one of thes 
three types is made on the following basis: 
(а) Type “К-1” suitable for use in locatio: 
reasonably well protected from weatte 
(b) Type “Filled К” to be used for locatio 
exposed to severe weather and sea i 
ditions until type “К-2°° become 
available, after which type ‘‘Filled K 
is to be used like t “K-10, 
(e) Type “К-2”, when it becomes availst! 
s to be used for locations exposed ` 
severe weather and sea conditions, x: 
on DD's апа DE's, for example. 

Type '"R-1"......... The type “R-1” coil is used for compensation 2 
the USN №. 5 boat compass, the USN Хо: 
compass. and the modified magnesy n ссіпрес: 
The assembly for use in small mine sweerpir: 
boats is furnished as a complete unit ir. 
consists of an 'R-1" coil а No. 5 tc: 
compass, and а mounting stand. When п: 
to compensate the No. З compass the coil i 
supported by brackets or collars to ассотгс 
date special compass mounting, as on DDE: 
for example. 

Type ““В-2”.-------- Is a modification of Type “К-1”, and has tk 
same applicaticns. Is not available as cf Mare: 
1952, but Is exy ected to be by June 1952. 

For magnesyn, flux-gate, slave-gyro, and USN 
No. 6 vehicle type compasses, also USN Хе: 
boat compass and USN No. 3 shelf type bu: 
compass if type “Т” coil has adequate strenz- 
of field and number of circuits. 

Type “ТЕ”......-.. The “ТЕ” coil is used to compensate a гет 
light-weight compass. Тһе coil fits within t- 
pedestal assembly. Use of this coil with oth 
compasses with г mounting arrangeme-- 
13 anticipated. ot available аз of March 1%: 
but is expecteo to be by June, 1953. 


6-14. TYPE OF COIL FOR SECOND COMPASS INSTALLA- 
TION 


If a ship has one compass compensated with in- 
tercardinal coils, the second compass should also 
be fitted with intercardinal coils whenever ргас- 
ticable. Similarly, when cardinal coils аге speci- 
fied by the Bureau for one compass, the second com- 
pass should also be fitted with cardinal coils. 


6-15. GROUNDING OF CASES 


The case of each compass compensating соі 
should be securely grounded. 
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6-16. PROCUREMENT OF MATERIAL 6-17. GENERAL INSTALLATION INSTRUCTIONS 


Information as to the source of supply for com- The installation should be made as directed by 
pass compensating coils, control boxes, and cables {е local Industrial Degaussing Group which will 
will be included in the compass coil specification furnish advice on the number of degaussing coils 
lette the d j il ificati lett that require compensation and on the type of 
т и EO EPEC s OR EEE compass coil to be installed (if this is not specifled 
issued by the Bureau of Ships for each installation. by the Bureau of Ships). This Group will also fur- 
Incidental materials are supplied by the installing nish detailed installation instructions, and will make 
yard. If the installing yard is not a U. S. Navy the dockside compensation (see art. 6-112 (2)) after 


activity and is unable to obtain nonmagnetic ter- the installation is completed. 

minal tubes, the terminal tubes needed should be 6-18. SCOPE OF THE FOLLOWING INSTRUCTIONS 

obtained for the yard by the local Industrial De- The following installation instructions are con- 
fined to modern standard types of compass сот- 

aussing Group from U. S. Naval Shipyard, Ports- š 

j ме р hich intai =. — pensating coils (art. 6-13 (3)). All other types аге 

mouth, N. H., which maintains an adequate s either to be removed regardless of condition (art. 

of aluminum and brass terminal tubes for compass 6-13 (1)), or are to be removed and replaced by 

coil installations. modern types when in need of repair (art. 6-13 (2)). 


Part 2—TYPE "A" HEELING COIL 


6-21. GENERAL 

Type ‘‘A” compass compensating coils were made 
by winding multiconductor cable around the bin- 
nacle to compensate the H component, around the 
Flinders bar to compensate the B component, and 
around the spheres to compensate the C component. 
Type “A” Flinders bar and sphere coils are to be 
removed from all old installations in which they 
may be found and replaced with modern types of 
coil. Type “А” heeling coils are still used in con- 
junction with type “G” intercardinal coils on odd 
Shaped non-standard diameter, or foreign bin- 
nacles which prefabricated heeling coils do not fit. 
Such an installation is known as type “@-Моа.”. 
The type “А” heeling coil is inferior to prefabricated 
heeling colls in waterproof integrity, simplicity of 
installation and maintenance, appearance, and re- 
sistance to abrasion. It should not be used when a 
prefabricated coil can be fitted. 
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6-22. INSTALLATION OF COIL 


The type “A” heeling coil is made by wrapping the 
required number of windings about the binnacle, ap- 
proximately at the level of the compass card. Each 
winding, one for each degaussing coil to be com- 
pensated, usually has five turns of MDGB-12 (1) 

. cable wound snugly in one layer and secured at 
each end with clips, leaving а sufficient length of 


. cable at each end to make connections in the termi- 
Figure 6-4. Туре "A" heeling сой. Тһе sphere coils 


nal box. In addition to the end clips on each wind- shown in this photograph are obsolete. 
ing, other clips shown in fig. 6-4 are used to hold the 
entire coil firmly in position. three windings, and permits connection to a supply 
cable. 
‚ 6-23. о 6-24. INSTALLATION PRECAUTIONS 
The type “A” terminal] box is used to connect the Special attention should be given to the cable 
conductor ends of each cable in series to make one entrance glands and the cover gasket on the termina] 
continuous circuit from the twelve conductors in the box to make sure that the installation is sealed 
; cable. One terminal box can accommodate up to against the entrance of moisture. 


57 


CHAPTER 6--СОМРА55 COMPENSATING COILS AND COMPASS COMPENSATION 


Part 3—TYPE "G-MOD" COILS 


6-31. GENERAL 


Type “G-MOD” compass compensating coils con- 
sist of type “G” intercardinal coils and a type “А” 
heeling сой. Type “G-MOD” is especially suit- 
able for use on Navy Standard No. 2 and No. 3 
binnacles and non-standard merchant ship bin- 
nacles which the heeling coils of type “а”, "K-1", 
"K-2", and “Filled К” assemblies of heeling coil 
and intercardinal coils do not fit. 'These assem- 
blies are interchangeable, but the Туре “а” assem- 
bly is no longer used for new installation or re- 
placements being superseded by Types “К-1”, 
"K-2", or "Filled K.” Hence, for binnacles which 
the heeling coil of the Туре “С” or the К types of 
assembly fits, one of the K types of assembly should 
be used. For binnacles which the heeling coil does 
not fit, type “С” intercardinal coils are used with 
а type “А” heeling coil. This combination is known 
as type “G-Mod'” and is shown in fig. 6-5. 
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Figure 6-5. Type “G-MOD” compass compensating coil 
assembly, consisting of type ‘С’ intercardinal coils and 
type “А” heeling coil, mounted on a plywood stand. 

6-32. DESCRIPTION 
Type “О” coils (see fig. 6-6) are manufactured 

commercially. They consist of one heeling coil, 
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which is по longer used Гог new installations or 
replacements but is left in use in older installations 
when in good condition (see art. 6-13 (2)), and tw - 
intercardinal coils. The coils are vacuum imprez- 
nated with insulating material and completely en- 
closed іп a watertight brass casing. Each coil E 
provided with a terminal box for making electric: 





е 


Туре “G” сой assembly mounted оп Ni" 


Figure 6-6. 
Mark УП binnacle. The type “G” heeling coll is = 
longer used for new installations or replacements b 
is left in use in older installations when іп good ccr- 
dition. 


connections to the coil circuits. Тһе coils have tt: 


following characteristics: 

















| Heeling coil | Intercardinal « - 
No. of windings per coil....... : emen er кы ү S В. 
No. of turns per winding...... а ma pagina 
Wires oin No. 18 single glass | NO. 20 single g 
enamel. .  enamiel. 
Resistance per winding (85? F. { l.6ohms.......... 1.2 ohms. 
ambient). Az? pereent.__..... | +ç percent. 
I. D. of coil casing............. ` M'& inches........ | 52942 inches. 
O. D. of coil casing ا‎ Ea ' 159% inches........ 7"** inches. 
Height of coil casing........... pu inches. 11% inches. 
Maximum permissible voltage | DDL Sd 1.7. 
(80° Е, ambient tempera- 
ture). | 





6-33. HEELING COIL 

The type “А” heeling coil which forms a part °: 
the type '"G-Mod" coil installation is described ir 
arts. 6-21 to 6-24. 
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6-34. INTERCARDINAL COILS 


(1) The intercardinal coils are attached to brack- 
ets for mounting on the binnacle. The brackets are 
mounted so that the axes of the coils lie in the 
plane of the compass card 90° from each other and 
45° from the forward lubber line. The brackets are 
equipped with horizontal slots and the bracket 
plates with vertical slots to permit mechanical and 
magnetic alignment. The brackets are deep enough 
to provide clearance for the heeling coil. 

(2) The intercardinal coils must be mounted rig- 
idly. Some merchant type binnacles with thin brass 
shells must be reinforced by wooden blocks shaped 
to form a sector fitting the inside of the binnacle, 
or by brass bars shaped to fit the binnacle and 
attached by bolts or brazing. In addition to rein- 
forcing the shell, it is also advisable to attach a rod 
or strap from the top “Z” clamp of the intercardinal 
coil to the clamp for the binnacle hood, or directly 
to the binnacle itself, above the heeling coil. 

(3) Fig. 6-7 illustrates the mounting of four inter- 
cardinal coils when more than two are needed. 





Figure 6—7. Method of mounting two sets of type “С” 
coils to provide additional circuits. 


Since each coil has only three windings, this need 
will arise if more than three degaussing coils require 
compensation, for example, M, I, P, and A coils, or if 
only three degaussing coils need compensation but 
compass compensating coll windings must be used 


in series to produce sufficient magnetic field strength | 


for compensation. Тһе method of mounting four 
coils shown in fig 6-7 is preferable to mounting one 
coll at each of the four intercardinal points because 
it creates less obstruction to viewing the compass. 


6-35. STRENGTH OF COIL 

Fig. 6-8 shows the relation between the coil cur- 
rent and the compass deviation produced by a type 
“G” intercardinal coil. 








DEFLECTION ІМ DEGREES 





CURRENT IN AMPERES 


Figure 6-8. Current-deflection curves for type “G” inter- 
cardinal coils. The upper curve is for the deflection 
produced by any two windings connected in series; the 
lower curve is for the deflection produced by a single 
winding. Both curves are for a directive force (hori- 
zontal component of earth’s magnetic field) equal to 
180 milligauss, and for coil and compass needle so 
oriented that when there is no current in the coil the 
needle is perpendicular to the direction of the magnetic 
field which the coil produces when the current is turned 
on. If the directive force is greatly different from 180 
milligauss, the deflection should not be read from the 
curves but should be computed from: 

tan ¿= 
where i=current in amperes 
F= directive force in milligauss 
A=350 for two windings in series 
=178 for one winding. 


6-36. INSTALLATION PRECAUTIONS 

(1) Before installing a Type “С” compass сот- 
pensating coil assembly, measure the resistance of 
each winding and the insulation resistance from 
each winding to the case. When the insulation re- 
sistance of a winding is measured, all other windings 
should be electrically connected to the case. The 
resistances of the windings should either be within, 
or not far beyond limits given in the table in art. 
6-32, and the insulation resistance of each winding 
should be in excess of 2 megohms. If not, another 
coil assembly with satisfactory resistances should 
be used. 

(2) Make sure that the intercardinal coils are 
rigidly fastened. Avoid sharp points or corners or 
projecting parts as much as possible. 


Part 4—TYPES "K-1", "K-2", AND "FILLED-K" COILS 


6-41. GENERAL 

These three types are interchangeable. Туре 
'*K-2" (see fig. 6-9) differs from type "K-1" (see 
füg. 6-10) in case design and mounting arrange- 


ment. Type "Filed К” (see fig. 6-11) differs from 
type "K-1" in being filled with an insulating com- 
pound to prevent low insulation resistance even if 
cracks develop in the soldered séams of the brass 
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Figure 6-10. Type "K-1" coil assembly. 


60 


Figure 6-11. Type "Filled К” coil assembly. 


enclosure. Туре “K-1” coils manufactured in th: 
future will also be filled with insulating compound 
See art. 6-13 (3) for information on the use of аш 
choice between the three types. 


6-42. DESCRIPTION 

(1) General characteristics. All three types con- 
sist of five vacuum impregnated coils of four wind 
ings each enclosed in a hermetically sealed draw. 
brass enclosure, a connection box where coil cor- 
nections are made, and two 12-conductor cab: 
leads 10 feet long entering the connection bc: 
through stuffing glands. One of the five coils i: 
the heeling coil, the other four are intercardin:: 
coils 90° apart with horizontal axes which inter- 
sect the heeling coil axis 234 inches below the cen- 
ter of the heeling coil. A single coil below the com- 
pass needles would produce an appreciable vertica 
component of magnetic field at the needles, hence. 
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orresponding windings of two diametrically oppo- 
ite intercardinal coils are connected in series so 
hat the horizontal components of magnetic field 
dd while the vertical components cancel. 

(2) Coil characteristics. The four windings in 
he heeling coil are for compensation of the H 
отропепі; the four windings іп one pair of two 
Aametricaly opposite intercardinal coils are for 
ompensation of the NE component; and the four 
7indings in the other pair of intercardinal coils 
re for compensation of the NW component. The 
oils have the following characteristics: 


Heeling coil Intercardinal coils 

`o. of windings per coll ....... Д OE 4. 
о. of turns—winding No. 1..| 60................. 150. 
9: of turns—windings No. 2, | 60................. 75. 

, 4. 
Е ЕЕ ы рал рода No. 18 single glass | No. 20 single glass 

enamel. enamel. 

esistance of winding No. lin | 1.647 percent..... 5.1--7 percent. 
ohms (80° F. ambient). 
esistance of windings No. 2, | 1.67 регсепі___.. 2.347 percent. 

3, and 4 in ohms (80° F. 

ambient). 

D. of assembly .............. 1434 inches. ....... 
. D. of heeling coil (shim | 16342 inches. ...... 

flinders bar to this point). 
fax. height of assembly (not | 53342 inches....... 

including cable clamp). 
Гах. current per winding, | 2.0!............... 1.4. 


‘amps. 
! Although heeling coil windings are capable of carrying 2 amperes 


o)ntinuously, parallel connection of control resistors is required fora ` 


irrent in excess of 1.4 amperes. 


CENTER LINE FORE AND AFT 
DEPENDING ON POSITION ОР f 
FLINDERS BAR —— — = 





г WHEELING COIL 
4 


: Ny 2 — INTERCARDINAL COILS 
s ain تا س‎ 3 


Heeling coil Intercardinal coil 





— — — 


Max. ише volts on | 3.21............... | 7.0. 
winding No. 1 (80° F. am- | 
bient temperature). | 

Max. rmissible volts on | 3,21............... 
windings No. 2, 3, and 4 (80? 

F. ambient temperature). 


3.2. 





(3) Over-all dimensions. Over-all dimensions of 
the type "K" and “К-1” coils are shown on Bureau 
of Ships drawing No. S8106—435094 (see fig. 6-12) 
and No. S8106—719451 (see fig. 6-13), respectively. 


6-43. STRENGTH OF FIELD 


(1) The relation between compass deflection and 
coil current in one pair of series connected type 
"K-1," "K-2," or "Filled-K" intercardinal coils is 
shown in fig. 6-14. 'The strength of the magnetic 
field produced by the heeling coil is shown on fig. 
6-15. 

(2) Under unusual conditions, % тау not be роз- 
sible to produce sufficient fleld strength without 
exceeding current ratings of the coils or resistors. 
In this case, two windings are connected in series 
and are controlled by one resistor network. 


6-44. AUXILIARY EQUIPMENT 


Auxiliary equipment supplied in the shipping case 
with а type "K-1," "K-2," or “Filled K” assembly 
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Figure 6-12. Dimensions of type "K" compass compensating coil assembly. 
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Figure 6-13—Dimenaions of typo *'*'1C—1** 








CHAPTER 6—COMPASS COMPENSATING 


DEFLECTION 


CURRENT IN AMPERES 


Figure 6-14. Current-deflection curves for type “К-1”, 
"K-2", and “Filled К” intercardinal coils. The deflec- 
tions are those produced by one pair of intercardinal 
coils with corresponding windings in the two coils con- 
nected in series. All curves are for a directive force 
(horizontal component of earth’s magnetic fleld) equal 
to 180 milligauss, and for coils and compass needle so 
oriented that when there is no current in the coils the 
needle is perpendicular to the direction of the magnetic 
field which the coils produce when the current is turned 
on. If the directive force is greatly different from 180 
milligauss, the deflections should not be read from the 
curves but should be computed from: 

tan = 
where i=current in amperes 
Е = directive force in milligauss 
A= 445 for winding No. 1 
=190 for winding No. 
= 160 for winding No. 
= 130 for winding No. 


Ф C) м 


includes mounting bolts with ѕрасегѕ, cable clamps, 
and a drilling template for the coils. 


6—45. INSTALLATION INSTRUCTIONS 


The assembly 15 fitted over the binnacle аз а unit 
so that the intercardinal coils hang below the 
heeling coil, the axis of the heeling coil coincides 
with the axis of the binnacle, and the heeling coil is 
approximately at the level of the compass card. 
See figs. 6-9, 6-10, and 6-11. Detailed installation 
instructions are included in the packing case with 
sach unit. 


$—46. INSTALLATION PRECAUTIONS | 

(1) Alignment. Magnetic A error тау have пе- 
sessitated rotation of the binnacle away from the 
Пір” fore-and-aft line. If this is the case, the 
trrows on the coil assembly should not be aligned 
vith the binnacle lubber lines but should be aligned 
yarallel to the ship's center line. 


COILS AND COMPASS COMPENSATION 





GURRENT IN AMPERES 


Figure 6-15. Magnetic field produced by one winding 
in type "K-1", "E-2", and “Filled K” heeling coils. 


(2) Mounting. The К type coils (“K-1,” “K-2,” 
“Filled К”) require a great deal of care in mounting 
to make sure that no stresses are applied to the 
soldered seams. These coils must be shimmed to 
within Ив inch of the binnacle OD. 

(3) Resistance measurement before installation. 
Before installing Type “К-1”, “K-2”, or "Filled к” 
coils, measure the resistance of each winding and 
the insulation resistance from each winding to the 
case. When the insulation resistance of a winding 
is measured, all other windings should be electrically 
connected to the case. The resistances of the wind- 
ings should either be within or not far beyond the 
limits given in the table іп art. 6-42 (2), and the 
insulation resistance of each winding should be at 
least 2 megohms. If not, another coil assembly with 
satisfactory resistances should be used. 

(4) Serial number. The serial number on most 
type "K-1", "K-2", or "Filled К” coils is stamped 
on the inside of the terminal box cover. The cover 
should not be removed just to obtain this number 
to fill in the CC-1 form unless trouble is encountered 
on that particular coil. 

(5) Modifications. When it is necessary to re- 
move hood clips, shutter levers, or other auxiliary 
compass equipment to adapt the coil to the binnacle, 
the navigator should be informed of the change. 


Part 5—TYPE "R-1" COIL 


—51. DESCRIPTION 

Type "*R-1" is used for compensating USN No. 3 
compass. The type "R-1" coil assembly is a single 
loughnut shaped unit (fig. 6-16) consisting of five 
oils, vacuum impregnated with insulating varnish 


or resin and arranged in a rigid subassembly; a 
watertight brass container, hermetically sealed; 
and two eight-foot, twelve-conductor, type MDGB- 
12 (112) cables entering the assembly through L 
shaped terminal tubes. The completed assembly is 
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Figure 6-16. Туре "R-1" compass compensating coil assembly. 


filled with insulating compound. Опе of the coils 
is for compensating the H component; two diamet- 
rically opposite intercardinal coils are for compen- 
sating the NE component; and the other two dia- 
metrically opposite intercardinal coils are for com- 
pensating the NW component. The unit is placed 
several inches below the compass to be compensated, 
and the return field of the intercardinal coils is used 
for compensation. 


6-52. COIL CHARACTERISTICS AND DIMENSIONS 


(1) Coil characteristics. Corresponding windings 
in two dianretrically opposite intercardinal colls are 
connected in series, making two pairs of intercardi- 
nal coils, one pair for the NE component and one 
pair for the NW component (see fig. 6-17). Coil 
characteristics are as follows: 














. Inter- 
PT cardinal 
coils 
Number of windings per coll...................... 4 4 
Number of turns: 
Winding No. 1__.........-.-.------------------ 153 365 
Winding No. 2..................... ЕРЕСЕН 102 360 
Winding No. 3....----.------.-----------.----- 51 | 342 
Winding No. 4........................... E 51 342 
64 











Inter- 
Heeling 
coil ardinal 

Wire size AWG, single paper covered Formvar or 
SIMAR No. 20 No. 21 

Resistance, ohms (80° F. ambient temperature)... 
Winding No. 1-..-.-.----------------------.-.- 4.1 4.3 
Winding No. 2_._._........................... 2.7 34 
Winding No. 3. 1.4 27 
Winding No. 4...-.-.--------------------.----- 1.4 21 

Maximum current, amperes (80° F. ambient 
бегпрегайше).................................... 1.0 1.0 
Maximum outside diameter, inches. .............. 91783 2% 





(2) Dimensions о) unit. Тһе dimensions of the 
watertight enclosure are: 

Outside diameter of enclosure (max.) inches, 91346. 

Inside diameter of enclosure (min.) inches, 4546. 


6-53. COIL STRENGTH 


The compass deflection produced by one pair of 
series-connected intercardinal coils is shown in fig. 
6-18. The strength of the magnetic field produced 
by the heeling coil is shown in fig. 6-19. 


6-54. INSTALLATION 


(1) When used to compensate the USN No. 3 
compass, the R-1 coil assembly is mounted with the 
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ТҮРЕ *A-1* COIL 
WIRING DIAGRAM 


"Na3(Red а Core Red) 
&4(Yellow & Orange) 
S(Blaok & Core Black) 


NW4(White & Core White) 
HA(Green & Brown) 
33 (В1ие а Purple) 


H2(Green & Brown) 
Hi (Blue & Purple) 
NE? (Yellow а Orange) 
NE1(Red а Core Red) 


NWe(White & Core White) 
Им] (Black & Core Black) 


Figure 6-17. Wiring diagram for type "R-1" compass 
compensating coil assembly. 


heeling coil in а plane parallel to the plane of the 
compass needles. The center of the assembly should 
be approximately 5% inches below the plane of the 
. compass needles. It should be supported by collars 
or brackets to accommodate special compass mount- 
ing, as on DDE’s for example. The four clips brazed 
‘to the top of the coil enclosure should be used only 
to prevent motion of the coll assembly in azimuth. 
The coil assembly is oriented in azimuth so that 
the arrow on the top of the coil enclosure (which 
indicates “Flinders bar, Intercardinal Mounting") 
is aligned along a line parallel to the centerline of 
the vessel. The axis of the coll should be colinear 
‘with that of the compass. 

(2) For compensating the USN No. 5 boat com- 
pass an “R-1” coil assembly complete with compass 
and mounting stand is furnished. The No. 5 com- 
pass binnacle is oriented in azimuth so that its “fore” 
and ‘aft” markings describe a line parallel to the 
‘centerline of the vessel. The “В-1” coil assembly 
is oriented in azimuth so that the arrow on the en- 
closure (which indicates “Flinders bar, Intercardi- 
nal Mounting") is aligned in a plane formed by the 
line described by the “fore” and “aft” markings of 
the compass binnacle, and its vertical axis. 


| DEFLECTION IN DEGREES 





Figure 6-18. Current-deflection curves for type "E-1" in- 
tercardinal coils. The deflections are those produced 
by one pair of intercardinal coils with corresponding 
windings in the two colls connected in series. All 
curves are for а directive force (horizontal component 
of earth's magnetic fleld) equal to 180 milligauss, and 
for colls and compass needle so oriented that when 
there is no current in the coils the needle is perpen- 
dicular to the direction of the magnetic field which the 
colls produce when the current 1s turned on. If the 
directive force 1s greatly different from 180 milligauss, 
the deflections should not be read from the curves but 
should be computed from: 

Ai 
where i=current in amperes 
F= directive forces in milligauss 
A= 255 for winding No. 1 
= 165 for winding No. 2 
== 90 for winding No. 3 
= 52 for winding No. 4 


FIELO ІМ MILLIGAUSS 





CURRENT ІН AMPERES 


Figure 6-19. Magnetic fleld produced by type "R-1" 
heeling coil windings. 
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6-55. PRECAUTIONS 


(1) Before installing Type "R-1" coils, measure 
the resistance of each winding and the insulation 
resistance from each winding to the case. When 
the insulation resistance of a winding is measured, 
all other windings should be electrically connected 
to the case. The resistances of the windings should 
agree with the values given in the table of art. 6-52 
to within about ten per cent, and the insulation 


resistance of each winding should be at least : 
megohms. If not, another coil assembly with sat- 
factory resistances should be used. 

(2) The coil cap should not be removed by ther | 
stalling or repair activity when a coil is found to > 
defective. The defective coil should be replace: 
with a satisfactory coil and returned to the rep:. 
department for drying out, minor repair, or reple- 
ment. 





Part 6--ТҮРЕ “Т” COIL 


6-61. USE 


The type “Т” coil was designed for use primarily 
with the transmitters in magnesyn compasses on 
coiled ships. Magnesyn compasses are remote in- 
dicating compasses with compass needles in a mag- 
nesyn transmitter which sends indications out to 
one or more receivers, Type “Т” compass compen- 
sating coils may also be used with special com- 
passes such as the “vehicle” or “boat” types pro- 
vided adequate mounting facilities are available or 
can be constructed. 


6-62. DESCRIPTION 


(1) General. The type “Т” compass coil assem- 
bly, see figs. 6-20 to 6-22, is a single unit which 
can be mounted for either cardinal or intercardinal 
compensation. It has one heeling coil (H coil), one 
NE or B coil, and one NW or C coil. The heeling 
coil compensates for vertical magnetic fleld at the 
compass. When mounted intercardinally, the NE 
and NW coils compensate for the NE and NW com- 
ponents, respectively. When mounted cardinally, 
the NE and NW coils (B and C coils), compensate 
for the B (fore-and-aft) and the C (athwartships) 
components, respectively. 

(2) Construction. The T-coil unit has nine sepa- 
rate compensating windings, three H windings, 
three NE (or B) windings, and three NW (or C) 
windings mounted within a cylindrical aluminum 
housing. The three sets of windings are mutually 
perpendicular and are wound on a cylindrical block, 
the H winding coaxial with the block producing 
a vertical field, and the NE (or B) and NW (or 
C) windings perpendicular to H winding produc- 
ing horizontal fields. The H coil is approximately 
4 inches in diameter; the NE and NW coils are 
approximately 4 inches square. Each end of each 
winding is connected at an internal terminal strip to 
one conductor of ап MHFF-19 cable. The nine- 
teenth conductor (blue with red tracer) of the cable 
is used to anchor the cable to the coil block and 
is not connected in any circuit. A 25-foot length 
of cable is provided with each assembly. The as- 
sembly is designed for mounting below the compass 
to be compensated. The mounting flange is pro- 
vided with twelve holes for various mounting ar- 
rangements and an arrow pointing “Fore”. The 
NE or B and the NW or C coils each produce at the 
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Figure 6-20. Туре “Т” compass coil assembly with = 
ternal parts removed from case. 
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Figure 6-21. Туре “Т” compass coil assembly mounted 
below a magnesyn transmitter. 


compass a magnetic field which is opposite in direc- 
tion to the field inside the coil. 
6—63. COIL CHARACTERISTICS 


The approximate characteristics of type “Т” coils 
are as follows: 


[is 
| Н сой Ші NW ог С 








coil coil 

Number of windings per coil............ 3 3 3 
Number of turns per winding. .......... 152 100 1100 
A р Е resistance рег winding, 

ohms (80° F. ambient temperature)... 4.1 2.9 12.9 
Maximum current per winding, am- 

peres (80° Е. ambient temperature). - 1.0 1.0 1.0 
Maximum permissible voltage рег 

winding (80° F. ambient tempera- 

CUP) LSE SEAL 4.1 2.9 12.9 


1 Type “Т” coils with serial number 40 and less (serial number is 
stamped on name plate) were intendcd for cardinal mounting and have 
С or NW coils with the following characteristics: 

Number turns per winding: 76. 
ООВ resistance of each winding (80° F. ambient): 2.2 
ohms. 
Maximum permissible voltage per winding (80° F. ambient): 
2.2 volts. 
Maximum compensation per winding (H=180 mg): 48°. 


6-64. COIL STRENGTH 

(1) The coil strength for type “Т” coils is shown 
in figs. 6-23 and 6-24. 

(2) Under unusual conditions, it may not be pos- 
sible to produce sufficient field strength without 
exceeding the current ratings of the coils or re- 


 Sistors. In this case, two windings are connected іп 


series and are controlled by one resistor network. 


6-65. INSTALLATION 

When used on a magnesyn transmitter, the type 
“T” coil and the transmitter mounting brackets 
are bolted coaxially to a nonmagnetic plate with 
the transmitter above the plate and the type “Т” 
coil below the plate as illustrated in fig. 6-21. The 
coil is oriented cardinally or intercardinally to cor- 
respond with the type of compass coils installed on 
the ship’s standard and steering magnetic com- 
passes. 

(1) Intercardinal. For intercardinal mounting, 
the arrow of the type “Т” coil flange should be 
aligned 45° from the center line, pointing to the 
starboard bow. When so aligned, the mounting 
plate can be drilled and tapped for nine short 3$ 
inch diameter tap screws. Тһе transmitter is fas- 
tened to the top of the plate with three tap screws, 
and the coil assembly is fastened to the bottom of 
the plate with six tap screws. It is better, how- 
ever, to drill three holes through the type “Т” coil 
flange and the mounting plate at the positions 
which аге punchmarked on the type “Т” coil flange. 
Three bolts through these holes can be used for 
mounting both the transmitter and the compass 
coil unit, and will ensure accurate alignment. Both 
the transmitter flange and the mounting plate 
have holes which match those drilled through the: 
flange of the type “Т” unit at the punchmarks, 

(2) Cardinal. For cardinal mounting, the ar- 
row on the type “Т” coil fiange should point for- 
ward. In this position, holes in the transmitter 
mounting flange and the mounting plate coincide 
with three holes on the type “Т” coil flange per- 
mitting the use of through bolts а{ these positions. 


6-66. INSTALLATION PRECAUTIONS 


(1) Type "T" compass coils require considerable 
attention to alignment of the vertical axis with the 
compass pivot because the heeling coll has а steep 
magnetic gradient around the coil axis. 

(2) Before installing Type ““Т” coils, measure the 
resistance of each winding and the insulation re- 
sistance from each winding to the case. When the 
insulation resistance of a winding is measured, all 
other windings should be connected to the case. Тһе 
insulation resistance and winding resistances should 
be within the limits given below, otherwise another 
coil with satisfactory resistances should be used. 
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Figure 6-22. Dimensions of type “Т” compass compensating сойз and arrangement for mounting with magne: 
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Figure 6-23. Current-deflection curves for type “T” coils 
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for compensating cardinal or intercardinal components. 400 
All curves are for a directive force (horizontal com- 
ponent of earth’s magnetic field) equal to 180 milli- 
gauss and coil and compass needle so oriented that 
when there is no current in the coil the compass nee- 
dle is perpendicular to the direction of the magnetic 
field which the coil produces when the current is turned 
on. If the directive force is greatly different from 180 
milligauss, the deflection should not be read from the 
curves but should be computed from: о 
tan 9 —AI/F 00 0.2 0.4 0.6 0.8 12 
where i—current іп amperes 
= directive force in milligauss CURRENT IN AMPERES 

=31 

n — м NS : Figure 6-24 Magnetic field produced by type “T” пее! 

— 270 for winding No. 3 coll windings. 
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Minimum | Maximum 


Insulation resistance between windings or 


between an winding and case. ............. 2 megohms. 
Resistance of heeling winding (80? F. ambient 

temperature) ............................... 3.4 ohms. .| 4.8 ohms. 
Resistance of NE winding (80? F. ambient 

temperature) all serial numbers. ............ 2.2 ohms..| 3.6 ohms. 


Resistance of NW winding (80? F. ambient 

temperature) seria] numbers 1 to 40, inclu- 

SIVE AE ASS M EE En асығы 1.7 ohms. .| 2.7 ohms. 
Resistance of NW winding (80? F. ambient 
temperature) serial numbers 41 and above...| 2.2 ohms..| 3.6 ohms. 


(3) The arrow labeled "Fore" should not point 
forward for intercardinal mounting but should point ` 
toward the starboard bow, 45? from the center line. 
The arrow should point forward only when the coil 
unit is cardinally mounted. 


Part 7—TYPE "TE" 


6—71. DESCRIPTION 

Тһе type “ТЕ” compass compensating coil (when 
it becomes available) will be used to compensate а 
new six-inch compass of lightweight design. Тһе 
type “ТЕ” compass compensating coil assembly is а 


single unit with three coils (a circular heeling coil, а 
rectangular B coil, and a rectangular C coil) cast in 
а plastic material. It is expected that this unit will 
become available about June 1953. 


Section 3—INSTALLATION OF CONTROL BOXES 
Part 1—TYPES OF CONTROL BOXES 


6-81. TYPE "A" 

(1) The type “А” control box is shown mounted at 
the base of the binnacle іп fig. 6-10. Тһе type “А” 
control box, usually called the A box, is the only 
type of contro] box now in use. It consists of а 
watertight enclosure having а removable cover 


CC COIL 





"NJUMPER FOR SHORTING 
FIXED RESISTORS 


SUPPLY FROM DG COIL 


FUNDAMENTAL CIRCUIT 
FOR CONTROLLING 
EACH СС COIL CURRENT 


1 
lll 

Г? 
AE 
— Ио 
ااا س‎ 


and containing three sets of control resistors readily 
accessible for compensation. Each set of control 
resistors consists of fixed resistors in series with а 
variable resistor, the entire set being connected 
across the supply leads from the degaussing coil as 
shown іп fig. 6-25. Part or all of the series resistors 









"IE 
mse 


FROM DG COIL 


DG COR. 


TYPE "A" CONTROL BOX WIRING DIAGR 


TOTAL RESISTANCE OF BANK MAY ВЕ VARIED OY FOLLOWING MEANS: 
(1) SLIDER ON ADJUSTABLE RESISTOR 


@) SHORT ОЛ FIXED RESISTORS AT TERMINAL STRIP 
CONNECT RESISTORS ІН PARALLEL 


Figure 6-25 Type “А” control box wiring diagram. 


973829—52—— 6 
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are jumped out, using jumpers supplied with the A 
box, and the variable resistor is adjusted to regulate 
the compass compensating coil current to the value 
required for compass compensation. 

(2) Since the magnetic field produced by a de- 
gaussing coil is seldom in line with any of the com- 
pass compensating coil axes, it is unusual for any 
component to be zero, and it is normally necessary 
to compensate for all three components of the mag- 
netic field produced at the compass by each degauss- 
ing coil. This requires three control circuits, hence, 
one А-һох, for each degaussing coil that requires 
compensation. The three circuits in the A box are 


Part 2—INSTALLATION 


6-91. LOCATION 


(1) Places to be avoided. Never locate a control 
box where it is exposed to the weather. Тһе loca- 
tion chosen should be dry and accessible for pe- 
riodic checks on resistor settings. Avoid shower 
rooms, galleys, refrigerator compartments, and 
Commanding  Officer's and Executive  Officer's 
cabins. 

(2) Binnacle. The control boxes should be lo- 
cated at the base of the binnacle if the compass is 
not exposed to the weather. Proximity to the com- 
pass eliminates any need for a connection box be- 
tween the control box and the compass compensat- 
ing coil, and facilitates observation of the compass 
card when the resistor settings are changed. The 
control boxes should be so located on the binnacle 
that they do not obstruct passageways. 

(3) Noncombatant vessels and merchant ships. 
On these vessels, readily accessible space for control 
boxes is usually available on bulkheads in the pilot 
house or chart house. The compass coil cable should 
be brought beneath the deck to a connection box 
and the run to the control boxes completed using 
a single multiconductor armored cable. If cable 
with nonmagnetic armor is not available, magnetic 
armor should be stripped away from the cable with- 
in the magnetic circle. 

(4) Combatant naval vessels. On combatant 
naval vessels where space in the pilot house or 
chart house is at a premium and control boxes can- 
not be mounted on the pedestal, or where no ped- 
estal exists, it will be necessary to mount the boxes 
on the overhead or bulkhead of the pilot house or 
chart house, or on the overhead of the compartment 
directly beneath the compass. 

(5) Control bores for type “Т” coils. Control 
boxes for the type “T” compass coils used with 
magnesyn compasses can sometimes be located in 
sheltered positions beneath platforms on or near 
the mast. When the 25-foot length of MHFF cable 
supplied with type “Т” coils is too short to permit 
installing the control boxes in a sheltered location, 
replace the cable with a longer type MHFF cable 
rather than install a connection box. Make sure 
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connected in parallel across the leads from the de- 
gaussing coil. One circuit is used for compensating 
the vertical component, the other two for compe». 
sating the two horizontal components, cardinal т 
intercardinal, depending upon how the compas 
compensating coils are mounted. 


6-82. TYPE "A-1" 


The type “А-1” control box will be a unit with ıi 
six lug enclosure similar to the type “А” box b- 
with an improved resistor assembly. This бох s 
not now available but is expected to be by Janu:z 
1953. 


that adequate voltage is available at the type 7 
coil when leads longer than 25 feet are used. - 
no case should a control box be installed closer th: 
18 inches from the magnesyn transmitter. 

(6) Connection bor. When control boxes are l 
cated at a distance from the binnacle of the comp: ' 
with which the control boxes are used, the MDG} 
12 (112) cable leads from types “К-1”, “К-: 
“Filled К”, and "R-1" coils should end at a conne- 
tion box which may be mounted at the base of t:- 
binnacle. If a nonmagnetic connection box is r: 
available, the MDGB-12 (112) cables may be г: 
directly to control boxes beneath the deck prov:c:: 
that the cables from the compass compensat::. 
coils are long enough and provided also that ti 
cables are adequately protected by a kick pipe :- 
sembly above deck and conduit below deck. С: 
duit, fittings, and other materials installed хіі: 
the nragnetic circle should be nonmagnetic. 

(7) Communication for adjusting. If permi: 
nently installed facilities for communication to t: 
compass are not available where the control Бох: 
are located, it may be necessary to use a portat- 
telephone set carried by the compass adjusters : 
order to adjust the control box settings. Car 
should be exercised when using a portable telepho:- 
set near the compass because such sets are usua: 
strongly magnetic. 

(8) Steel enclosures. Future procurement pla: 
for compass compensating control boxes include r= 
sistor assemblies with steel enclosures. These ег. 
closures will be adequately marked to indicate th- 
they are made of magnetic material. The box: 
should not be mounted within the ship's пота: 
netic circle. 





6-92. MOUNTING 

(1) Mark VII binnaclé. The Mark VII Ыппас 
for Navy, Standard No. 1 compass requires speci: 
mounting straps for the control box to be made u 
by the installing activity. Fig. 6-26 gives the mount 
ing dimensions for the enclosure of the control bo: 
and fig. 6-27 gives suggested arrangements for th 
mounting straps when one or two control boxes ar 
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MOUNTING DIMENSIONS 
COMPASS COMPENSATING CONTROL BOX 


TYPE "A" 


Figure 6-26 Mounting dimensions of compass compensating control box. 


used. Fig. 6-2" also illustrates straps for mounting 
three control boxes at the base of the binnacle. 
When four control boxes are needed, straps should 
be designed by the installing activity to suit the 
clearances around the particular binnacle con- 
cerned, taking into consideration the precautions 
given in art. 6—94. 

(2) Navy standard plywood pedestal. А sug- 
gested arrangement for mounting control boxes on 
the Navy standard plywood pedestal for shelf type 
binnacles 15 shown in flg. 6-28. 

(3) Merchant binnacles. 'These should be fitted 
with mounting straps similar to those for the ply- 
wood pedestal, but having dimensions to suit the 
particular binnacle concerned. 


6-93. TERMINAL TUBES AND INTERCONNECTING PIPES 

(1) Cable entrance. Тһе control boxes must be 
drilled for cable entrances by the installing activity. 
Normally there is one supply cable containing sup- 
ply leads from all degaussing coils affecting the 
compass, interconnecting pipes between control 
boxes, and at least two flexible cables from the con- 
trol boxes to the compass coils. All these holes are 
drilled in the side or bottom of the box through the 
pads on the box. No holes should be drilled through 
the top of a bor unless it is necessary to mount one 


control box above another. In this case, the pipe 
nipple entering the top of the box must be brazed 
into the top of the box. The cover of the box and 
the cover gasket must be removed before the brazing 
15 done to prevent deterioration of the gasket by the 
brazing temperature. It is preferable to braze all 
pipes and fittings in place, particularly those for 
supply leads and interconnecting leads. 'This is not 
always feasible, and some holes must be drilled and 
tapped. Specialattention must be given to these to 
make sure that they are watertight. A block should 
be used inside the box whenever holes are drilled to 
support the face being drilled and prevent distortion 
that would keep the cover from seating properly. 

(2) Packing. Make sure that any packing used 
will not act as а wick to draw water into а box. 

(3) Drainage. Provide facilities for draining 
water from the lowest point of each control box. If 
the lowest point is an interconnecting pipe, а pipe 
plug or pipe flange should be installed for drainage. 

(4) Test for watertight integrity. 'Ihe installa- 
tion should not be considered complete until 
checked for watertight integrity at all joints and at 
the cover gasket, perferably by applying not more 
than 5 psi internal air pressure at the test plugs on 
the end pad of the control box. 
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Figure 6-27. Arrangement and method of mounting two type “A” control boxes оп a Navy standard Mark VII binna: 
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Figure 6-28. Arrangement and method of mounting two type “А” control boxes on a Navy standard plywood pedestal. 
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6-94. INSTALLATION PRECAUTIONS 

(1) Choose locations for control boxes carefully. 
See art. 6-91. 

(2) Joints must be watertight. A great deal of 
maintenance and replacement trouble can be 
avoided by making заге joints are watertight. 

(3) Do not distort the body of a control bor. If 
mounting lugs do not fit mounting brackets exactly, 
provide shims or rebend the mounting brackets to 
make a good fit. Make sure the cover fits freely on 
the body with no binding at the cover gasket chan- 
nel. 

(4) Do not mount control boxes closer than 18 
inches from the compass, or less than 4 inches 
above the deck. 

(5) When it is necessary to mount control boxes 
away from the binnacle, the cable runs between 
the compass coils and control boxes are normally 
run in brass pipe. No magnetic cable armor or 


conduit should be used within the magnetic c: 
cle for fixed magnetic materials. The flexible cab 
from the coils should be protected from abras: 
above deck by а kick-pipe assembly welded wate 
tight at the hole through the deck, and should > 
protected below deck by nonmagnetic conduit. T- 
cable length between compass coils and A bor- 
should not exceed 25 feet. When the cable riz. 
made above deck, it should not present a tripp- 
hazard or become a barrier іп a passageway. F=: 
ible cables between control boxes and compass c-. 
should be short and adequately protected. 

(6) Do not install more control boxes than - 
needed, particularly for magnesyn compasses «іг 
the height at which the control boxes аге insta-- 
makes extra weight particularly undesirable. 

(7) Securely ground each control box and the с: 
of each compass coll. 


Section 4—ELECTRICAL CONNECTIONS AND CONDUCTOR MARKINGS 


6-101. POWER SUPPLY 

(1) Methods. The voltage applied to the com- 
pass compensating coils must be proportional to 
the degaussing coil current in order to compensate 
for all values of degaussing coil current. То ас- 
complish this, the voltage drop across either a re- 
sistance in series with the degaussing coil, or across 
а part of the degaussing coil, or across the whole 
degaussing coil is used for the compass compensat- 
ing coil power supply. Fig. 6-29 illustrates arrange- 
ments used for compass compensating coil power 
supply. 

(2) Supply leads. Separate power supply leads 
should be run from the source of power supply for 
the compass compensating coils to the control box 
for each compass which is compensated. If there 
are two compasses, for example, separate cables can 
be run from the source of power to the two com- 
passes. An alternative arrangement is to run a 
single multiconductor cable from the source of 
power supply to а connection box near both com- 
passes, use two conductors in the cable for the power 
supply leads for one compass, two different con- 
ductors for the power supply leads for the other 
compass, and then continue from the connection box 
with two separate cables, one running to each com- 
pass. In no case shall the arrangement used be 
such that any conductor in the power supply leads 
carries current for more than one compass. The 
power supply leads are connected to the control box 
terminals marked “А” and "B". Туре MHFA cable 
with the required number of conductors and having 
at least two spare conductors should be used for 
compass coll power supply leads for naval ves- 
sels and MDGD-3 or MDGD-" cable for merchant 
vessels. If the installation can be simplified, it is 
permissible to include leads to remote ammeters 
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Figure 6-29 Compass compensating coll power supp” 
systems. 
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эг indicator lights in the same cable with compass 
201 power supply leads, but a-c leads and circuits 
associated with a system other than degaussing 
should not be run in the power supply cable. 

(3) Voltage. The most desirable range for the 
»ompass compensating coil supply is 6 to 10 volts. 
Lower voltage may be used, however, particularly if 
the currents required by the compass coil wind- 
ings are small. Higher voltages are not desirable 
but may be used provided the resistance units in 
the control box are not overloaded. 

(4) Fuses. No fuses are used in compass com- 
pensating circuits. The reason is to make a fault 
in the circuits immediately obvious by erratic or 

obviously incorrect compass readings. Blown fuses 
might not be detected immediately and might lead 
‚Фо serious errors in navigation. 


‘6-102. WIRING 


(1) Completion. Compass coil, control box, and 
supply lead wiring on new construction vessels 
should be as nearly completed as practical at the 
building yard. Since the control box wiring cannot 
be completed until the normal adjustment is made, 
usually not until after the completion of the vessel, 
it is desirable for the building yard to duplicate 
the wiring (correct supply volts, right number of 
resistor units jumpered out, right polarity, etc.) 
` used on similar previous vessels of the same class. 

(2) Cable. Cable leads to types "K-1", "K-2", 
"Filed К”, "R-1", “R-2”, “T”, and “ТЕ” coils are 
furnished with the coils. The type MDGB-12 (11) 
cable used with types "K-1", "K-2", “Filled К”, 
"R-1" and “R-2” coils is standard Navy degaussing 
cable. The MHFF-19 cable used on the type “Т” 
coils is a standard Navy cable and can be obtained 
from stock. Type MDGB-12 (1) cable, which is used 
ia the wrap-around type “А” heeling coils, should 
not be used for coil leads.  Watertight, type 
MDGB-12 (112) cable may be used for nearly any 
compass coll cable requirement provided the proper 
size packing glands are furnished. Cable should 
not be taped to fit the wrong size packing gland. 
Nonwatertight MDGB-12 (1!2) cable should not 
be used. 

(3) Control boz wiring. Wires in the control box 
should be heat- and flame-resistant, when possible. 
If, as in the case of MDGB (112) cable, the con- 
ductors are insulated with synthetic resin, a suit- 
able flame-resistant spaghetti (such as flber glass 
tubing) should be slipped over each conductor that 
runs close to а resistor. 

(4) Wiring accessories. Nonmagnetic cable clips, 
cable armor, screws, bolts, fittings, etc., should be 
used within the magnetic circle. Cable clips are fur- 
nished with types "K-1," "K-2," and "Filled к” 
coils but should be fabricated and supplied by the 
installing yard for all other type coils. If the only 
cable available has magnetic armor, the armor 
should be stripped back the required distance and 


the cable should be otherwise protected from abra- 
sion, if necessary. 


6-103. TAGS 


Suitable tags should identify each conductor in 
the control box and in any junction boxes in the 
supply leads. Identification tags are furnished with 
types "K-1," "K-2," "Filled K,” "R-1," “T,” and 
“ТЕ” coils. A small stock of designation plates for 
identifying control circuits in the control box is 
available at each degaussing station. Additional 
quantities should be fabricated or procured locally. 
The tags should be nonmagnetic, corrosion proof, 
waterproof, and of a construction to prevent crack- 
ing and breaking in service. All tags other than 
those furnished with control boxes and coils are to be 
furnished by the installing activity. 


6-104. MARKING 


The letters before the dash in the following letter 
combinations give the component of magnetic field 
compensated, H, B, C, NE, or NW, and the letters 
after the dash give the degaussing coil which pro- 
duces the field that is compensated. A designation 
plate bearing the appropriate symbol should be 
screwed to the terminal strip of each control circuit 
used. 


H-M B-M C-M NE-M NW-M 
H-I B-I C-I NE-I NW-I 

H-P B-P C-P NE-P NW-P 
Н-А В-А С-А МЕ-А NW-A 
H-P ВР С-Е МЕ-Е NW-F 
H-Q B-Q C-Q NE-Q NW-Q 


H-Maux B-Maux C-Maux NE-Maux NW-Maux 
H-L B-L C-L NE-L NW-L 

Control boxes are equipped with name plates having 
a blank space for the degaussing coll designation. 
It is important that this name plate be engraved or 
clearly scribed with the correct degaussing coil sym- 
bol (or both symbols if the control box contains 
circuits for two degaussing coils) at the time of 
installation so that compensation or trouble shooting 
at a later date will not necessitate entrance to any 
other than the box desired. Supply leads from a 
particular degaussing coil, say the M coil, are con- 
nected to the terminals marked A and B in the M 
control box. Compass coil leads for the H, B, and 
C windings compensating the M coil, or the H, NE, 
and NW windings, are each connected to a separate 
pair of terminals labeled “ССС” in the M control box. 


6-105. WIRING DIAGRAMS 


(1) A wiring diagram for intercardinally mounted 
colls is shown in fig. 6-30. References are given to 
additional wiring diagrams in art. 6-161. 

(2) Another wiring diagram for compass coils is 
shown in fig. 6-31. References are given to addi- 
tional wiring diagrams іп art. 6-161. 

(3) The type “А” control box wiring diagram is 
shown in fig. 6-25. 
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Section 5——COMPASS COMPENSATION 
Part 1—GENERAL 
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Figure 6-30. 
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wiring diagram. 


| ГЕ 





n с 
= лела аа aao 
— — 1 س‎ 
м3 CES lz HH ج‎ wa 
м. ASSP ARDS ي‎ w 
c3 чаз 
WIRING ШЕ 
м. мн LITTTI 
MI тө 
“2 RED Sagas 
NE? GREEN 
т” 


"t WIN PLACK TRACER 


53 


à 
š 


со ЕСС РЯДЕ > 
$9 esa 53 145% 


az Fr 
** н as 
% 
ры 
z 


aCe wim watt TRACER 


ut 


RED ` ©: & 8282 63 AS 

саген >. cm 

sut s 2. & M м 9258288583 

Ф асди with REO TRACER 

"142200: : ЗСНЕМАТЮ WIRING DIAGRAM 
ТУРЕ °Т° CC COIL 


35444: 


Figure 6-31. Туре “Т” compass compensating coll 
wiring diagram. 
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6-111. DEFINITIONS AND PRINCIPLES 

Degaussing compass coil compensation consists of 
regulating the current in the compass compensating 
coils so that there is no change in magnetic fleld at 
the compass needles when the degaussing coil is 
energized or the degaussing coil current is changed. 
The regulation is accomplished by means of control 
resistors in the control boxes. The resistors and 
compass compensating coil circuits are so connected 
that for fixed resistor settings the compass compen- 
sating coil field automatically varies with and is 
proportional to the degaussing coil field at the com- 
pass, hence, no adjustment of the resistors is neces- 
sary when the degaussing coil current is changed. 
Each compass compensating coil winding is con- 
trolled by a separate resistor network in the contro] 
box as illustrated by the wiring diagram of fig. 6-25. 


6-112. STEPS INVOLVED 

(1) Compensation—general term. The general 
term "compensation" includes the three following 
distinct steps or procedures: | 

(a) А preliminary or “dockside” compensation. 
(b) А “final” compensation. 
(c) А swing for deviations. 

(2) Dockside compensation. 'The dockside com- 
pensation is a preliminary compensation which is 
usually made soon after the degaussing system is 
installed and tested. Тһе dockside compensation is 
made while the ship is moored. The compass is de- 
flected by means of permanent magnets, and then, 
with one degaussing coil at a time turned on, the 
appropriate control resistor is adjusted so that the 
compass error caused by the degaussing coil is а 
minimum. 

(3) Final compensation. Тһе final compensa- 
tion is made in the harbor or "swinging area" upon 
completion of normal compass compensation (mag- 
nets, spheres, etc.) with the ship away from dock- 
side disturbances and is a refinement of the dock- 
side compensation. The final compensation is made 
by placing the ship on the desired heading and then, 
with one degaussing coil at a time turned on, adjust- 
ing the appropriate control resistor so that the com- 
pass error caused by degaussing is a minimum. 
Both the dockside and the final compensations 
should be made only by qualified adjusters. 

(4) Swing for deviations. Immediately following 
the final compensation, the ship is swung to deter- 
mine compass deviations. 


6-113. HEADINGS USED FOR COMPENSATION 


(1) Cardinal mounting. Cardinally mounted 
compass coils are compensated on cardinal head- 
ings, that is, with the compass reading N or S for 
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compensating the C component, and E or W for 
compensating the B component. For these head- 
ings, the compass needles are perpendicular to the 
component of degaussing coil magnetic fleld which is 
being compensated. 

(2) Intercardinal mounting. Intercardinally 
mounted compass coils are compensated on inter- 
cardinal headings, that is, with the compass reading 
NE or SW for compensating the NE component, and 
NW or SE for compensating the NW component. 
Note that the headings used are such that the com- 
pass needles are perpendicular to the component of 
degaussing coil magnetic fleld which is being com- 
pensated. 

(3) Heeling coil. The heeling coil for either car- 
dinally or intercardinally mounted coils can be com- 
pensated on any heading. 


6-114. PRECAUTIONS 

In both the dockside and the final compensation, 
care must be taken to see that the safe currents of 
resistors and coils are not exceeded. 

(1) Resistors. The resistors in the type “А” con- 
trol box may be connected in various parallel and 


series combinations provided that the maximum cur- 
rents do not exceed: 


25-ohm variable resistor__._.-._______ 1.41 amperes. 


90-ohm fixed гезїбїөг-—------—--—------ 1. 00 ampere. 
150-ohm fixed resistor —. 58 ampere 
400-ohm fixed resistor... 35 ampere 


The total heat dissipation for all resistors in a con- ` 
trol box should not exceed 55 watts so that the box 
temperature will not be excessive. 

(2) Coils. The maximum current in any one 
winding of a coil should not exceed the value given 
below: 








Maximum 
current 
(amperes) 


Type of coil 


EYBE CAN о зала аны a esses de E 1.4 
Types “B” and “В Mod."...................... ое 1.4 
Types “С” and “С Special". —..-.-.-------.-------------.-- 1.4 
Туре “G” and “G Mod” ............................... 1.4 
Types ак”. “К-1’, "R-2'! and “Filled к”: 

NE and NW coils .................................... 1.4 

Heeling coil 0 ed oe овса 2.0 
Type На о 1.0 
EVDO от ра 1.0 
Type T анна а ашынады 1.0 
Туре ТЕ о а ва НЕ ас b 10 
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Part 2—DOCKSIDE COMPENSATION 


6-121. DEGAUSSING COIL CURRENT 


The maximum degaussing coil currents (values 
specified in the ship’s degaussing folder) should be 
used for making the dockside compensation. 


6-122. CONDITIONS FOR DOCESIDE COMPENSATION 


(1) Safety. The maximum degaussing coil cur- 
rents which are used during dockside compensa- 
tion are not the coil currents which are correct for 
proper degaussing of the ship at the place where 
the compensation is made and the heading of the 
ship during compensation. It is, therefore, essen- 
tial that the dockside compensation be made only 
in waters which are known to be free from mag- 
netic mines. 

(2) Magnetic disturbances. Local magnetic dis- 
turbances such as those caused by moving cranes, 
moving vessels alongside, arc welding, etc., may im- 
pair the accuracy of dockside compensation, hence, 
dockside compensations should be made, if possi- 
ble, when the disturbances are a minimum, such as 
during the noon hour or at changes of shifts. 

(3) Normal compass adjustment. Better dock- 
side compensation will result if the compass is in 
good normal adjustment. If the compass is not in 
good normal adjustment, normal adjustment should 
be at least approximated. If normal adjustment, 
or a partial adjustment cannot be made, the dock- 
side compensation should be made nevertheless, 
since, even under poor conditions the dockside com- 
pensation gives a check on correct voltage supply, 
electrical connections, and polarities of windings. 
When the dockside compensation is made under 


good conditions, good normal adjustment of the 
compass, and freedom from local magnetic disturb- 
ances, only slight resetting of the control resistors 
is required in the final compensation. 


6-123. COMPENSATION OF H COMPONENT 


The H component should be compensated first, 
then the horizontal components. The following 
procedure should be used for compensating the H 
component, both for cardinally and intercardinally 
mounted compass colls: 

(1) Start with all degaussing coil currents set 
at their maximum value and then reduce all coil 
currents to zero by the method of reversals de- 
scribed in art. 6-129. 

(2) Remove the compass and put а calibrated 
dip needle in place of the compass. For model A 
magnesyn transmitters the dip needle pivot should 
be centered 3⁄”— 5” above the top of the type “Т” 
compass coll flange. For model B magnesyn trans- 
mitters the distance should be 3’’+%’’. For other 
type compasses, center the dip needle at the level 
of the compass card. Adjust the weight on the 
dip needle to make the needle horizontal. If the 
weight on the dip needle was previously set for 
normal compass adjustment and it is desired not 
to disturb this setting, level the needle by raising 
or lowering the heeling magnet, but make sure that 
the heeling magnet is restored to its correct posi- 
tion after compensating the H component of de- 
gaussing coil field. Іп certain cases (as with the 
Т coil) it may not be convenient to replace the 
compass with a dip needle. Under these conditions 
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other provisions such as placing the dip needle to 
one side of the compass compensating coil at a pre- 
determined location may be necessary. 

(3) Energize one degaussing coil with its maxi- 
mum current and note any dip of the needle. If 
the needle does not dip, operations (4) and (5) are 
not necessary. 

(4) Increase or decrease the current in the heel- 
ing coil circuit for the degaussing coil which is ener- 
gized in order to make the dip needle return to its 
original position. This may necessitate shorting 
out or adding fixed resistance as well as adjusting 
the variable resistor, or it may require revers:ng the 
compensating coil leads. To see whether the heel- 
ing coil leads need reversing, note the dip with and 
without the heeling coil in the circuit. The heeling 
coil leads should be reversed if the needle dips more 
in the same direction when the heeling coil is in 
the circuit. 

.(5) Check the current through the compass com- 
pensating coils and the variable and fixed resistors 
of the control box to make sure that the current 
in each circuit element does not exceed the current 
rating of the element. 

(6) Reduce the degaussing coil current to zero 
and then increase to the maximum value in the op- 
posite direction. Note any dip in the needle, other 
than a momentary dip, and make any further ad- 
justments necessary. 

(7) Reduce the degaussing coil current to zero by 
the method of reversals (see art. 6-129). 

(8) Repeat operations (3) to (7) for each de- 
gaussing coil. 

(9) Record the compensation data, as it is taken, 
on NAVSHIPS 2525 (see fig. 6-32). 


6-124. DEFLECTING THE COMPASS FOR HORIZONTAL 
COMPONENTS 


(1) Reason for deflecting. The heading of the 
ship is not changed during a dockside compensation. 
Instead of this, a suitable arrangement of deflector 
magnets is employed to deflect the compass to the 
reading specified in art. 6-124 (2), and to approxi- 
mate at the compass the strength and direction of 
the magnetic fleld that would be present if the ship 
were placed on the heading which corresponds to 
the compass reading. 

(2) Procedure for deflecting. То deflect the com- 
pass by птеап5 of a permanent magnet (or a bundle 
of magnets), the deflecting magnet is placed with 
the longitudinal axis perpendicular to the imaginary 
vertical plane which bisects the angle between the 
original direction of the compass needle and the 
desired direction. The magnet may be placed 
either above (preferred), to the side, or below the 
compass, provided the axis of the magnet is per- 
pendicular to the bisecting plane. The desired 
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compass heading is obtained by moving the magr- 
closer to or farther from the compass. Fig. 6-: 
illustrates this method of deflecting the compi: 
It is essential that this procedure for deflecting ::- 
compass be used so that the directive force at г: 
compass will be maintained for the new head::: 


6-125. COMPENSATION OF B AND C COMPONENTS 

(1) Cardinal mounting. For cardinally шош: 
compass compensating coils, the horizontal ~z 
ponents which are compensated are the В ani: 
components. 

(2) Order of compensation. The larger сош:.. 
nent should be compensated first. 

(3) Compensation of B component. The г. 
cedure given below should be followed for sett: 
the B coil control resistors to compensate the : 
component. 

(a) Replace the dip needle with the regu. 
compass. 

(b) Deflect the compass to a 90° ог 270° гез: 
ing by the procedure given in art. 6-124 (2). 

(с) Energize one degaussing coil with its mz: 
mum current and note the compass deflection ` 
the compass does not deflect, steps (d) and (е) ғ: 
not necessary for this degaussing coil. | 

(d) Increase or decrease the current in on. | 
the B windings to make the compass return to i 
reading obtained in step (b). This may requ 
shorting out or adding fixed resistors as well: 
adjusting the variable resistor in the control x: 
and it may also require reversing the compensat. 
coil leads. То see if the coll leads need reversi: 
note the compass deflection with and without t+- 
compensating coil in the circuit. Reverse the coz: 
pass coil leads if the deflection with the coil in ``: 
circuit is greater than but in the same directior : 
the deflection without the сой in the circuit. 

(e) Check the current through the coils ал: 
the fixed and variable resistors in the control b: 
to make sure that the current in each circuit eè 
ment is no greater than the rating of the elemer 

(f) Reduce the degaussing coil current to ze: 
and then increase to a maximum in the other ©- 
rection. Note any deviations and make any refin- 
ments necessary. 

(g) Reduce the degaussing coil current to ze: 
by reversals (see art. 6-129). 

(h) Repeat steps (с) to (g), inclusive, for eac 
degaussing coil. 

(i) Record the compass compensating data. s 
it is taken, on NAVSHIPS 2525 (see fig. 6—32). 

(4) Compensation of C component. The pr- 
cedure given above for compensation of the B com 
ponent is repeated for compensation of the C com- 
ponent except that the compass is deflected in ster 
(b) to a reading of 0? or 180°. 
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NAVY DEPARTMENT BUREAU OF SHIPS 
COMPASS COMPENSATING COIL DATA 


o. АМО vocation у pate _ 9-9-46 
ПОСА) 


мо. — Safe Harbor, Ма. ovate 575 
COMPASS: МАКЕ Е а s all. #3[_], OTHER ` STD [2], ST'R'G Cl omer (OF COMPENSATION? 


BINNACLE: MAKE Solar] 4 tmark уп 
FLINOERS BAR: F'W'D 


— — 
. UEGAUSSING:COILS — — ON Motor “ӘБег.М, Manual I,P and A in 


(M,/, А Р, ЕТС) 


3. C.C. COILS: ТҮРЕ 


[x] лкт CI, SLEWED —_ 


, SHELF 4, OTHER , PILOT | HOUSE — (x OT OTHER — — 
PLYWOOD STAND 








INSTALLED BY: HM B — 829-46 pilothouse. 


VOLTAGE SUPPLY: FIXED RESISTOR 3 CONTROL BOXES: ТҮРЕ —Е 


(QUANTITY 
ACROSS D.G. cos] MOUNTED: IN IN WEATHER PROTECTED м 
—— ON BINNACLE BULKHEAD 
(TAP OW 0.8. СОМ. ETC) 


OBSERVED DEGAUSSING EFFECTS(C.C.COILS DISCONNECTED) ROUGH Ж: ACCURATE 





| 36 | 1.5] 225. 
[+ 5518 5 [128 rs 225 а 


ie текске w A мо SALT Namun MINE FOR ANY ZONE AS SPECIFIED W DCGAUSSIWG FOLDER. 


COMPONENT 


H-M 
NW ол (B)- M 
NE ол (O-M 


NW oR (B)- 
NE оя (С}- 


Моя (B)- 
NE оя(О- 
H-A 
NWon (BF A 
МЕ on (С-А 


RECORD OF. | ооскзлоЕ Lad, on яма J 





Vm саны COMPENSATION ^ 
IN INCLUDE rota NON USEFUL TO A Мы TO сене 
kr ы 
БЕТІ ПІСТІ — ОРСК OR OR HYSTE rs) 


НВ 013 o. 30-01 
-28 215 2088 60-76 50-78 


O 600-625 


— pies neoted and taped open 


° After compens. <= Наад. ,All DG OFF -173° 
ОМ = 171-1/2° 





: nounted on overhead beneath binnaole. 


f 
А БАҚА! . ` , e 


f(ABAVSTEA МУР MAO ӨЛ 6757807) 


"СИЛА UNDER REMARKS, ST SuL9 GF ANY SPECIAL. ИРМ SUCH AG TYPE 2 МЕТІ. 


Figure 6-32. NAVSHIPS 2525 form. 
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Figure 6-33. Method of deflecting compass by permanent 
magnet. 


6-126. COMPENSATION OF NE AND NW COMPONENTS 


(1) Intercardinal mounting. For intercardinally 
mounted coils, the horizontal components which are 
compensated are the NE and the NW components. 

(2) Order of compensation. The larger compo- 
nent should be compensated first. 

(3) Compensation of NE component. The fol- 
lowing procedure should be used for compensating 
the NE component. 

(a) Replace the dip needle with the regular 
compass. 

(b) Deflect the compass to a 45° or 225° reading 
by the procedure described in art. 6-124 (2). 

(c) Energize one degaussing coil with its maxi- 
mum current and note the compass deflection. If 
the compass does not deflect, steps (d) and (e) are 
not necessary for this degaussing coil. 

(d) Increase or decrease current in the NE com- 
pensating coil winding for the degaussing coil be- 
ing compensated to make the compass return to the 
heading obtained in step (2). This may require 
shorting out or adding fixed resistors as well as ad- 
justing the variable resistor in the control box, and 
it may also require reversing the compass compen- 
sating coil leads. То see if the coil leads need re- 
versing, note the compass deflection with and with- 
out the compensating coil in the circuit. Reverse 
the leads if the deviation with the coil in the cir- 
cuit is in the same direction and larger than when 
the coil is not in the circuit. 

(e) Check the current through the coil and the 
variable and fixed resistors in the control box to 
make sure that the current in each circuit element 
is no greater than the current rating of the element. 

(f) Reduce the degaussing coil current to zero 
and then increase to a maximum in the other direc- 
tion. Note any deviations and make any гейпе- 
ments necessary. 

(g) Reduce the degaussing coil current to zero 
by reversals (see art. 6-129). 

(h) Repeat operations (c) to (g), inclusive, for 
each degaussing coil. 


(i) Record the compass compensation data > 
it is taken, on NAVSHIPS 2525 (see fig. 6-32). 
(4) Compensation of NW component. The р 
cedures given above for compensation of the N 
component is repeated for compensation of t 
NW component except that the compass is deflect: 
іп step (b) to a reading of 45° or 225^. 


6-127. CHECK ON RESISTOR SETTINGS 

A major change of the current in one сотор: 
coil winding will change the voltage drop in + 
compass coil power supply leads, and will chi: 
the voltage applied to the other compass coil wir 
ings. Hence, when one or more compasses are bez. 
compensated, all coils of all the compasses shoul: 
approximately compensated before making the Е: 
resistor settings. If only one compass coil is: 
Stalled aboard ship, the resistor settings may + 
made immediately after compensation because the 
are no other coils to be adjusted and no possibility 
disturbing the adjustment of the single coil. 


6-128. CHECK FOR RESIDUALS 


With the compass deflected to a reading of sb: 
90° or 270°, energize a degaussing coil with its maxr- 
mum positive value, and then deenergize witho: 
reversals. If the compass fails to return to with: 
one degree of its original reading, that particu: 
degaussing coil should be secured by a series of те 
versals as explained in art. 6-129. Each degausir 
coil should be checked for residuals for both posit 
and negative coil current. If a coil should requi 
securing by reversals, this fact should be noted o 
form NAVSHIPS 2525 (fig. 6-32) by an entry ur 
der "Remarks" and on form NAVSHIPS 1104 ‘fi 
6-34) by inserting the designations of the с 
which should be cycled, that is, secured by tl: 
method of reversals. 


6-129. SECURING BY REVERSALS 


The Adjuster should secure coils by reversal whe. 
specified in the procedure for compass compensatio 
given above. Тһе procedure for securing a de 
gaussing coil by reversals is as follows: 

(1) Starting with the maximum current specific 
іп the Degaussing Folder, reduce the current to zen 
and then increase to the starting value in the rever 
direction. 

(2) Reduce the current to zero and then increas 
to 34 value in the original direction. | 

(3) Reduce the current to zero and then іпсгезх 
to 12 value in the reverse direction. 

(4) Reduce the current to zero and then increas 
to 1⁄4 value in the original direction. 

(5) Reduce the current to zero and then increas 
to 1% value in the reverse direction. 

(6) Reduce the current to zero. 
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MAGNETIC COMPASS TABLE 


RAVSHIPS 1108 (REV, 3-49) 


REPORT — SH | PS-36 


u.s.s. EXTRACTOR қо ARS 15 _ 
[2 sro [X] siens C) ones 


WAVY I] 
BINNACLE TYPE: ST' D OTHER 


| cos; 721/92, Lionel 4688 
TYPE CC cons МК  _ pate 20 June 1950 — 


READ INSTRUCTIONS ON BACK BEFORE STARTING ADJUSTMENT 


SERIAL NO. 





ua DEVIATIONS AS DEVIATIONS 


MAGNETIC | DG OFF | 0G ON | MAGNETIC 05 ON 
° |o l aji ere 
CS КЭ ИД ENES 
x». o ЕСЕ Б 
“ | o 11/26 |225 | ae 
mre ууш с 
pop dq ШТА ЖЕН 

° | 1/24 |a/ew |29 h/ew | c 

B Ин ма ЕО БМ 
ыы 

мн (jig |g Jam қ 
СЕТ a 72790] ЕДЕ 
ny ШЕЙ ШОШ № 15-14 

ысыр ән Ву: Анти [X] GYRO (| SHORE BEARINGS 


Ж) Fore ` FRO" 
B 2  wAGMETS RED 3117 1/2 compass 


О art CARD 

Жі юж " FROM 
с ` MR MAGNETS RED x18 3/4 COMPASS 

O steo CARD 


r о 
rH yal Г] cLockwi se 


(2 CTR. CLKWISE 


02- ТА Ж) spneres 21279 


О ens С] SLEWED 


RED UP " FROM FOR % 
HEELING x COMPASS FLI e О None 
MAGNET: 0 BLUE UP CAR BAR: D АЕТ 

LJ лт Г] tone 


X) + 0.20 КІ! 0.50 


5іба%0 (44)өзіст оғ Javigator/ APPROVED (Coamanding) 





E.J.JONES,LTJG,USN | P.J.SMITH, Сар ӘМ 


Thie fare іс cf^^bon imn ГПС 8-113240 


None ciinvers BAR 


VERTICAL INDUCTION DATA 
(Fill out completely before adjusting) 


RECORD DEVIATION ON AT LEAST TWO ADJACENT CARDINAL HEADINGS 


re 
BEFORE STARTING/ADJUSTMENT: 1E: c1/2W $ 1E. 0. 


RECORD BELOW INFORMATION FROM LAST MAVSMIPS 1108 DEVIATION TABLE: 


— 6/50 /49 О т ` Û tone 
D ТАЙ — ey За 


E: 













[7] FORWARD DEVIATIONS 
С Ат NILE; cal: 5 2E: «0 


RECORD HERE DATA Ом RECENT OVERHAULS, GUNFIRE, STRUCTURAL CHARGES, Г'АЗИТИС, 
DEÉPERMING, WITH DATES AND EFFECT ON MAGNETIC COMPASSES 








Ship overhaul Mare Ieland Naval 
Shipyard from 3-7-50 to 6-1-50 





PERFORMANCE DATA 


(1 UNSTEADY [X] STEADY 

ÛJ sow [J sa rita 
м CHANGE [X] REMAIN RELIABLE 

(1 YARY [x] 00 NOT VARY 


COMPASS AT SEA: 
COMPASS ACTICN: 
NORMAL DEVIATIONS: 


DEGAUSSED DEVIATIONS: 








REMARKS 





INSTRUCTIONS 


. T's form shall be filled out by the Navigator for each mag- 
metic compass as follows: 

(а) As set forth 1n Chapter 24, Part 2, and Chapter 81, 
Section 111, of Bureau of Ships Manual. 

(b) At intervals not to exceed 12 months with cofy to 
Bureau of Ships. 

‚ When a swing for deviations 1$ made, the deviations should 
be recorded both with degaussing coils off and with degauss- 
ing coils energized at the proper currents for heading and 
magnetic zone. 

. Each time this form is filled out as a permanent record in 
the "Magnetic Compass Record" NAVSHIPS-1101, а copy on the 
НИЯ NAVSHIPS-1104 form shall be submitted to the Bureau of 

hips. 

. On NAVSHIPS-1104 form, where choice of box ıs given, check 
applicable box: 


~ 


ы 


w 


a 


5. This form supersedes NAVSHIPS-1102, 1105, 1106, CC-2 and 
Previous 1104 issues. 
6. Before adjusting, fill out section on “Vertical Induction 


Data” above. 


WAYS*IFS-2108 (REV. 3-49) BACK + 19449 


Figure 6-34. NAVSHIPS 1104 form. 
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Part 3—FINAL COMPENSATION 


6-141. GENERAL 


The final compensation is intended to Ре a re- 
finement of the dockside compensation under actual 
operating conditions away from dockside magnetic 
disturbances and after a fairly accurate normal 
compass adjustment. 


6-142. PROCEDURE 


(1) Compensation of H component. The H com- 
ponent should be compensated first. The procedure 
is identical to that used for the dockside compensa- 
tion (see art. 6-123). 

(2) Compensation of horizontal components. 
In the final compensation, the compass is not de- 
flected by a magnet as in the dockside compensa- 
tion, but the vessel itself is placed on the heading 
which gives the compass reading desired for com- 
pensation. With this exception, the final compen- 
sation of the horizontal components is carried out 
in the same way as in the dockside compensation, 
art. 6-125 for cardinally mounted coils and art. 
6-126 for intercardinally mounted coils. 


6-143. ACCURACY OF COMPENSATION 


(1) Limits expected. The compass compensat- 
ing coils should reduce the compass deviations 
caused by the degaussing coil to as small a value as 
practicable. It is expected that under normal con- 


ditions the compass coils will compensate the verti- | 


cal component of magnetic field produced by the 
degaussing coils to 10 milligauss or less, and will 
reduce the compass deviations produced by the de- 
gaussing coils to 2 degrees or less, on any heading. 
In some cases where the deviations produced by the 
degaussing coils are large (30° to 60°) before com- 
pensation, it may not be practicable to reduce the 
compass deviations to the 2 degree value. In such 
cases, it is expected that the deviations can always 
be reduced to less than 10 percent of the original 
deviation and normally can be reduced to less than 
about 7 percent of the original deviation. 

(2) Unsymmetrical deviations. Unsymmetrical 
magnetic flelds due either to the compass magnets 
or to the compass coils may, under unusual con- 
ditions, cause deviations which cannot be reduced 
to the limits given in art. 6-133 (1).. Unsymmetri- 
cal deviations occur on different headings than 
those used for setting compass compensating coil 


currents. For cardinally mounted compass com- 
pensating coils the unsymmetrical deviations are 
maximum for headings other than N/S or E/W ; for 
intercardinally mounted coils are maximum. for 
headings other than NE/SW or NW/SE. Resetting 
the compass coil currents is not the answer to un- 
symmetrical deviations since the essence of the dif- 
ficulty is that the compass compensating coil cur- 
rents which make compass deviations small on 


‘cardinal or intercardinal headings, as the case may 


be, are not the right current values to make the 
deviations small on the intermediate headings where 
the unsymmetrical deviations are large. Similarly, 
the coil currents which would make the unsym- 
metrical deviations small would not be the right 
currents for cardinal or intercardinal headings. 

(3) Remedies for unsymmetrical deviations. 
When unsymmetrical deviations are present, they 
сап be brought to within the limits given in art. 
6-133 (1) by the appropriate procedure indicated 
below: 

(a) If the compass coils are of an early type, 
replace the compass coils with a modern assembly 
of known symmetry. 

(b) Replace the magnetic compass with one of 
known symmetry. 

(c) Relocate the binnacle at а position farther 
from degaussing coil crossovers, if this is agreeable 
to the Commanding Officer, or, alternatively: 

(d) Relocate the degaussing coil crossover at a 
position farther from the binnacle if the new loca- 
tion will maintain an equally satisfactory magnetic 
signature. A check on whether the binnacle is too 
close to а degaussing coil crossover is given by the 
formula: 


NI 
= 200 
where D=distance in feet 
NI=total ampere turns of the degaussing coil 
at the crossover. 
If the separation between the compass and the cross- 
over is less than the distance given by the formula. 
а recommendation for relocation of the binnacle ог 
crossover should be forwarded to the Bureau along 
with pertinent data on compass and crossover loca- 
tions and the compass deviations when degaussing 
coils are energized (see art. 6-152). 


Part 4—RECORDS OF COMPENSATION AND DEVIATION 


6-151. NAVSHIPS 2525 FORM 


(1) When to fill out. This form should be filled 
out at the time of the dockside compensation. The 
original should be kept in the Degaussing Folder on 
the ship, one copy should be kept in the District 
Degaussing records, and one copy should be for- 
warded to the Bureau of Ships, 
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(2) How to fill out. (a) Spaces are provided on 
the NAVSHIPS 2525 form for the inclusion of per- 
tinent data regarding the compass, compass com- 
pensating coils, control boxes, etc., together with a 
space for “Remarks” which should include special 
features or difficulties such as type “А” heeling coils 
or hysteresis effects which make it necessary to 
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secure degaussing coils by reversals. If types “K,” 
“K-1,” and “K-2,” “Filled К” or “T” coils are in- 
' stalled, the NAVSHIPS 2525 form іп the instruction 
manual for the coil should be filled out. These 
' forms remain in the manuals as part of the record 
of the compass compensating system. These man- 
uals and records should be placed in the vessel's 
' Degaussing Folder. 

(b) Figure 6-32 illustrates the usual method of 
filling in NAVSHIPS 2525. Under item 4, it would be 
helpful to subsequent adjusters, as well as to the 
Bureau where the records are frequently referred to 
for degaussing effect data and compass coil history, 
if such comments as “accurate,” “rough”, or “пог- 
mal adjustment not yet accomplished” are added 
above or below the appropriate column. In this 
manner, correct coil, compass, and ship data may 
be noted without placing too much dependence on 
degaussing effects where the compass directive force 
is incorrect as a result of incorrect Flinders bar or 
magnet placement or hurried positioning of the de- 
fiector magnet. The “H Effect” under item 4 is a 
measure of the vertical component of magnetic field 
produced at the compass by the degaussing coils, 
and the vertical component is usually larger than 
the horizontal components. To obtain information 
on its magnitude, it is desirable to use a magnetom- 


eter or a calibrated dip needle to measure the H 
component in milligauss for the first few ships of 
а class. Thereafter, qualitative notes such as 
“none,” “slight,” “medium,” or “great” are usually 
satisfactory. Under item 5, it is desirable to fill in 
complete information, when possible, particularly 
for the first ships of a class and for the first instal- 
lations of a new type of compass coil. 

(3) Final compensation. It is not necessary to 
make out a NAVSHIPS 2525 form for the final com- 
pensation at sea unless trouble occtirs or radical 
changes from the data recorded in the dockside 
form are noted as a result of last minute degaussing 
coil or structural changes or electrical faults. 


6-152. NAVSHIPS 1104 FORM 


In order to provide the ship with а record of com- 
pensated degaussing deviations for navigational 
purposes, the ship should be swung after the final 
compensation with the degaussing coil currents set 
at the correct zone values for each heading as speci- 
fled in the ship's Degaussing Folder. The compen- 
sated deviations with degaussing on should be taken, 
preferably immediately after normal deviations with 
degaussing off are obtained, and recorded on form 
NAVSHIPS 1104. Fig. 6-34 shows an example of 
this form. 


Section 6——SOURCES OF INFORMATION 


6-161. LIST OF REFERENCES 

Further information on compass compensating 
coils and compass compensation is to be found in: 

(1 Manuals. 

Туре “К” Coils—"Installation Data" NAVSHIPS 
(660g) 581—6 dated 10 November 1943. 

Туре “K” Coils—"Maintenance and Compensa- 
tion Data" NAVSHIPS (660g) 581—6 dated 1 May 
1944. 

Type "K-1" Coils—"Installation Data" NAVSHIPS 
(660g) S81-6 dated 1 February 1945. 

Type “К-1” Coils—' "Maintenance and Compensa- 
tion Data” NAVSHIPS (660g) S81-6 dated 15 Feb- 
ruary 1945. 

Type “Т” Coils—"Installation and Compensation 
Data" NAVSHIPS (660g) £81-6.dated 1 July 1944. 

General information—"Adjustment and Com- 
pensation" H. O. No. 226 dated April 1944. 


(2) Drawings. 

Type “А” Control box, six-lug—Construction De- 
tails; Ви #58106—672387, Jaye and Nieberg #504 
Alt. 2. 


Type “А” Terminal box—Construction Details; Bu 
%10-Т-2166-І.. 

Туре “А” Branch box—Construction Details; Ви 
#10-T-2171-L-2. 

Туре “а” Adapter Bracket—Bu #S8106~—737955-6 
and -7. 

Type “K” Coil—Assembly and Dimensions Ни 
# S8106—435094, Alt. 0 Sheet 43. 

Type "K-1" Coil—Assembly and Dimensions—Bu 
#58105-655855; Anaconda Wire and Cable Co. 
# AS13295. 

Type “Т” Coil—Assembly and Dimensions—Bu 
-88106-544487; Jaye and Nieberg #563. 
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А 
Accuracy of сопрепваһоп------------- 6-143 
В 
В and С components: 
coils for compensating------------ 6-5 
definition essc Suec 6-2 
dockside compensation.-.......... 6-125 
final сотрепзаНоп--------------4. 6-142 (2) 
C 


C component—see “В and C compo- 
nents", 
Cardinal components: 


coils for compensating......-.-.-- 6-5 
дейпігіоп..---------------------- 6-2 
dockside сотрепвайіоп------------ 6-125 
final compensation---------------- 6-142 


Compass compensating coils—see also 
“Installation of compass compen- 
sating coils”: 


for B and С сотропеп{$_---------- 0-5 
for H сотропепЕ----------------- 6-3 
for horizontal components. ......- 6-4 
for NE and NW components...... 6-6 
grounding of cases_____  . c... 6-15 
power supply for == 6-101 
reasens for use 0#---------------- 6-1 
types: 

for second compass installa- 

ORES ККЕ eldest e 6-14 
standard {урез--------------- 6-13 (3) 
table of---------------------- 


{о be left т place but not used 
for new installation or re- 


placements______ == 6-13 (2) 
to һе гетоуей.-------------- 6-13 (1) 
Compass compensation : 
асепгасу—----—------------------- 6-142 
definitions and principles.-........ 6-111 
dockside compensation : 
check for residuals..........- 6-128 
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Chapter 7 
SUPPLY ОҒ DEGAUSSING MATERIAL 


7-1. STOCKS OF DEGAUSSING MATERIAL 


When degaussing materials incorporating new 
designs or developments are to be stocked, the Bu- 
reau of Ships procures the initial quantities, places 
them in the appropriate supply system and recom- 
mends the minimum stock levels to be maintained. 
These stock levels are then maintained by purchases 
made by the appropriate supply demand control 
point. 


7-2. CLASSES ОР DEGAUSSING MATERIAL 
Because of the differences in the nature of the 

materials used for degaussing systems and in the 
methods of accounting for these materials, differ- 
ent methods are used for the control of several 
broad classes of degaussing materials. All de- 
gaussing materials are divided into the following 
classes: 

(a) BuShips Special Material. 

(b) BuShips Repair Parts. 

(c) General Stores Material. 

(d) Items furnished by the installing yard. 


7-3. BUREAU OF SHIPS SPECIAL MATERIAL 

The class of material known as “Bureau of 
Ships Special Material" is defined to be machinery 
or equipment which is under the cognizance of the 
Bureau of Ships and which, because of its design 
or specifled use, is intended primarily for shipboard 
use, normally an item of permanent shipboard 
equipment (non-consumable). Тһе items of de- 
gaussing equipment which fall in this class can be 
obtained from the Bureau of Ships. 


7-4. BUREAU OF SHIPS REPAIR PARTS 

(1) The class of material known as "Bureau of 
Ships Repair Parts" consists of parts, flttings, or 
accessories of equipment which is Bureau of Ships 
Special Material, and complete equipments on which 
standardized BuShips designs have been established. 
These items are stocked in the Ships Parts Supply 
System and are under the procurement and inven- 
tory control of the Ships Parts Control Center, Naval 
Supply Depot, Mechanicsburg, Pennsylvania. 

(2) Degaussing items in this class can be ob- 
tained through the Ships Parts Supply System. 


7—5. GENERAL STORES MATERIAL 

(1) The class of material known as “General 
Stores Material' consists of standard items of 
equipment which are usually of such a nature as to 
be suitable for use in a number of different flelds, of 


which degaussing is only one. General Stores Ma- 
terialis stocked in the General Supply System. 

(2) Degaussing items in this class can be obtained 
through the General Supply System. 


7-6. MATERIAL FURNISHED BY THE INSTALLING YARD 


This class includes all items and appurtenances 
needed to complete the degaussing system except 
the special major items of equipment found in one 
of the other three classes. Switchboards and remote 
panels are examples of components which are some- 
times furnished by the installing yard, sometimes 
by the Bureau of Ships. When furnished by the 
installing yard, they are usually fabricated by the 
yard or procured locally, and are tailor-made to 
fit a particular installation. This makes stocking 
impractical. 


7-7. OBTAINING MATERIAL 


(1) New installations and alterations. On new 
installations, conversions, and approved alterations, | 
the Bureau of Ships installation instruction letter 
will specify which material is to be government 
furnished and which is to be furnished by the in- 
stalling yard. This letter will also specify which 
items of the government furnished material will be 
shipped directly to the yard by the Bureau of Ships 
and which items are to be obtained by the Super- 
visor of Shipbuilding or Naval Shipyard through the 
appropriate supply system. The items to be ob- 
tained by the Supervisor of Shipbuilding or the 
Naval Shipyard should be requisitioned in accord- 
ance with NAVSHIPS 250-4060, BUSHIPS МАТЕ- 
RIAL REQUISITIONING GUIDE. This publication 
gives the proper supply system for all the types of 
material which may be government furnished. 

(2) Repairs. On installations requiring repairs 
at Naval Shipyards, the yards should requisition the 
needed Bureau of Ships Material, Bureau of Ships 
Repair Parts, and General Stores Material directly 
through the supply systems. All other material 
needed to complete the job should be locally pro- 
cured or fabricated by the yard. On installations 
being repaired at private shipyards the same pro- 
curement procedure applies. The naval activity in 
charge of having the repair accomplished should do 
the requisitioning while the private yard procures 
or fabricates those items not normally supplied by 
the government. 

(3) Stocking by naval activities. It is recom- 
mended that within the limits allowed by existing 
general stocking directives, naval repair activities 
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carry at least a minimum stock level of each of those 
items of degaussing equipment found to be neces- 
sary by them to accomplish urgent degaussing re- 
pairs without causing delay to ships assigned short 
availabilities. This includes such commonly used 


items as degaussing cable, rheostats, resistors, am- 
meters, reversing and disconnect switches, indicator 
light assemblies and lamps, stuffing tubes, terminal 
strips, compass compensating coils, and control 
boxes and control box resistor assemblies. 


Chapter 8 


TESTING AND REPORTING 
OF NEW INSTALLATIONS 


Section 1. TESTING 


8-1. REASON FOR TESTS 


After a degaussing installation has been com- 
pleted, it should be tested to make sure that it con- 
forms to specifications, both electrically and 
mechanically. 

(1) Naval vessels. The specifications and design 
to which the degaussing installation on a naval ves- 
sel must conform are: 

(a) Section 881—6 of General Specifications for 
Machinery for Vessels of the United States Navy, 
and other sections of the General Specifications 
which are referenced in section 581-6. 

(b) The Bureau of Ships installation letter on 
the specific ship (or class), to the design or install- 
ing yard via the Superintendent of Shipbuilding, 
or the Commander of a Naval Shipyard, and the 
degaussing plans prepared on the basis of this letter. 

(2) Merchant vessels. The specifications and 
design to which the degaussing installation on a 
merchant vessel must conform are the installation 
letter on the specific ship (or class) and the de- 
gaussing plans prepared on the basis of this letter. 


8-2. OPERATING TEST FOR NAVAL VESSELS 

Section 881-6 of General Specifications requires 
that each degaussing coil and its associated control 
equipment shall be subjected to a ten-hour operat- 
ing test as follows, prior to the trial trips of the 
vessel: 

(1) 2 hours with positive current and at one- 
half the specified ampere turn capacity of the de- 
gaussing coil. 

(2) 2 hours with negative current and at one- 
half the specified ampere turn capacity of the 
degaussing coil. 

(3) 3 hours with positive current and at full 
specified anrpere turn capacity for the degaussing 
coil. 

(4) 3 hours with negative current and at full 
specified ampere turn capacity for the degaussing 
coil. 


8—3. OBSERVATIONS DURING TEN-HOUR TEST FOR 
NAVAL VESSELS 
The following checks and tests during the ten- 
hour test are required by Section S81-6 of General 
Specifications: 


(1) Temperature rise. (a) During the 10-hour 
test, readings of degaussing coil current and volt- 
age shall be made, and the average temperature 
rise of the degaussing coil shall be calculated by 
the formula: 


Temperature rise *C.— (234.5+-Tc) Ба — (234.5+ Ta) 


when R-=cold resistance of degaussing coil. 
Rn—hot resistance of degaussing coil. 
Tc-—temperature ої (°C.) of degaussing coil 
when cold resistance was measured. 
Ta=ambient temperature (°C.) during the 
last quarter of the test. 

(b) Other temperature checks, as considered 
desirable by the Navy Inspector, shall be made on 
cables which are installed where ventilation is poor, 
where the cables mray be heated by other sources, 
or where the cables are grouped. The insulation 
resistance shall be measured at the conclusion of 
the 10-hour test. (See art. 8—5 (5).) 

(2) Coil capacity. Each coil shall be subjected 
to tests at various loads from zero to full specified 
ampere turn capacity in both positive and negative 
direction to check the following: 

(a) Suitability of control for changing the 
degaussing coil currents. 

(b) Maximum change of current per rheostat 
step. 
(c) Stability of degaussing coil currents on 
all loads. 

(d) Polarity of degaussing coils. 

(3) Other observations. During the tests out- 
lined in arts. 8-2 and 8-3 (2), careful observation 
shall be made of noise, balance, lubrication, and 
commutation of the special degaussing motor- 
generator sets Gf used) under all conditions. 


8-4. TESTS ON MERCHANT VESSEL INSTALLATIONS 


The tests on merchant vessels should be the same 
as described in arts. 8-2 and 8-3 for Naval vessels. 


3-5. ADJUSTMENTS AND OBSERVATIONS—ADDITIONAL 
INFORMATION 

(1) Adjustment of series resistors. If this ad- 

justment has not been made before, the series 

resistors should be adjusted when the coil is up to 

operating temperature. With all rheostat resistance 
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out of the circuit, the series resistor should be ad- 
justed so that the current is not greater than can be 
carried safely by the circuit element having the 
lowest current-carrying capacity. In the case of 
multicircuit rheostats, the series resistor in each 
of the individual coil circuits should be adjusted to 
limit the current in each circuit to a safe value. 
On motor-generator installations, additional re- 
sistance should be installed in series with the de- 
gaussing generator fleld, if necessary, to limit the 
current to & safe value and to permit the entire 
field rheostat resistance to be used for control 
purposes. 

(2) Ventilation. (8) The ventilation of the 
motor-generator room should be sufficient to dis- 
Bipate the heat developed when the degaussing 
generator is delivering maximum required coll cur- 
rent. 

(b) For coils in which the current is controlled 
by a rheostat and series resistors, the maximum 
amount of heat will be developed in the rheostat and 
series resistor combination when the voltage drop 
across it is one-half the line voltage. Ventilation 
should be checked for this condition to make sure 
that it is adequate to carry off the heat developed. 

(3) Electrical connections. Conductor connec- 
tions should be checked in all connection and 
through boxes for looseness, undue temperature rise, 
and sufficiency of insulation. 

(4) Heading control switches. Heading control 
switches for FI-QI and A coils should be operated to 


break positive coil current about 10 times while the 
coil is carrying maximum current. The time inter- 
val between successive current interruptions should 
be about 10 seconds. Switch contacts should not 
show any appreciable deterioration after this test. 
(5) Insulation resistance. The insulation resis- 
tance to ground for each coil should be measured 
both at the start and finish of the operating test. 
Usually the insulation resistance will. ‘decrease as 
cable temperature increases. This is a normal 
characteristic of the kind of cable insulation used. 
The insulation resistance of a degaussing coil in a 
new installation should be in excess of 0.2 megohm. 
If it is not, measure the cable insulation resistance 
per foot in accordance with the instructions given 
in Section S62-3 of General Specifications for Ma- 
chinery for Vessels of the United States Navy and in 
chapter 60 of the Bureau of Ships Manual. If the 
measured insulation resistance per foot is above the 
minimum insulation resistance for degaussing cable 
given by fig. 8-1 (taken from Section S62-3 of Gen- 
eral Specifications) the cable insulation resistance 
can be considered satisfactory. Note that the mini- 
mum insulation resistance per foot given by fig. 


. 8-1 is considerably higher than the value given by 


fig. 9-3 in chapter 9. This is because fig. 8-1 gives 
minimum insulation resistance per foot for new 
installations, fig. 9-3 for installations which are in 
use and for which lower values are acceptable than 
in new installations. 
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Section 2. REPORTING 


8-11. REPORTS REQUIRED 

(1) The following report forms, which should be 
filled in by the Industrial Degaussing Group for the 
district іп which the installation is made, are re- 
quired for all vessels to which the report applies 
(for example, ООР 31 and ПОР 32, see art. 8-12, 
would not be required for vessels which have only an 
M coll installation) : 


TABLE 8-1.—N umber of copies to 








Report BuShips BuOrd Vessel 
DOP ЗО Е 1 1 1 
ТЕРІНЕ И oe 1 1 1 
DOP Знаны Ьан 1 1 1 
OP. ал 1 1]. 1 
NAVSHIPS 2525................. 1 0 1 
МВ81104......................... 1 0 1 





(2) Опе сору о! each ГОР form for merchant 
vessels should also be forwarded to the Maritime 
Administration, Maintenance and Repair Division, 
New York City, for operating merchant vessels or 


to the Maritime Administration, Washington, D. C., 
for new construction merchant vessels. 


8-12. DGP FORMS 

The DGP forms can be obtained from the Bureau 
of Ordnance. The DGP forms will be the only Bu- 
reau records of the completion of a degaussing in- 
stallation. It is essential that the form or forms, 
as necessary, be completed and be forwarded as soon 
as possible after the installation has been com- 
pleted. These forms should be completed for all 
vessels, United States or foreign, degaussed under 
United States cognizance. The DGP forms and 
their use are as follows: 

(1) Forms DGP 30, 31, 32 and 33a, as applicable. 
are to be used for reporting completed degaussing 
installations. 

(a) DGP 30 is the INSTALLATION CERTIFI- 
CATE FOR THE M COIL. 

(b) DGP 31 is the INSTALLATION CERTIFI- 
CATE FOR THE FI-QI AND FP-QP COILS. 

(с) DGP 32 is the INSTALLATION CERTIFI- 
CATE FOR THE A COIL. 
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Figure 8-1. Cable insulation resistance as a function of temperature. Minimum values for new installation. 
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(d) ООР 33a is the INSTALLATION CERTIFI- 
CATE FOR THE MALMAUX SYSTEM ON MINE- 
SWEEPERS. 

(e) DGP 39, which is not used for new installa- 
tions, is the CERTIFICATE OF MODIFICATION OF 
THE DEGAUSSING INSTALLATION. Form DGP 
39 is to be issued when there is any change or modi- 
fication of the degaussing installation from the con- 
dition described in the installation certificates con- 
tained in the DEGAUSSING FOLDER for the vessel. 
While not for use on new installations, this form 
may be used by the degaussing inspector to report 
additions or modification to an installation at a 
repair yard. When used, copies of form DGP 39 
should be submitted in the same quantities listed 
for DGP 30. 
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8-13. NAVSHIPS 2525 


The installation and initial adjustment of com- 
pass compensating coils should be reported on NAV- 
SHIPS 2525 form. This form can be obtained from 
the Bureau of Ships. A separate copy of this form 
should be used for each compass compensated. Sub- 
sequent adjustments of the compass coils need not 
be reported unless trouble is encountered and major 
changes are made. 


8—14. NAVSHIPS 1104 


This form can be obtained from the Bureau of 
Ships. It should be used for reporting the data 
obtained when a ship is swung for compass devia- 
tions. 
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Chapter 9 
INSPECTION ОҒ OPERATING INSTALLATIONS 


Section 1. GENERAL INFORMATION ON INSPECTION 


3-1. PURPOSE OF ROUTINE INSPECTION 


Routine inspections of the degaussing installa- 
tions on operating naval and merchant vessels 
should be made periodically to ensure that the in- 
stallations are in satisfactory condition. These rou- 
tine inspections are subsequent to the initial tests 
and inspections made at the completion of the in- 
stallations. The inspection of new installations 
should be made in accordance with Chapter 8 by 
the Industrial Degaussing Group having cognizance 
over installation work at the yard where the in- 
Stallation work is done. The routine inspections 
which come later when the vessel is operating and 
which are covered in this chapter are to be made 
by the Industrial Degaussing Group. 


9-2. WHEN TO INSPECT 


(1) An inspection should be made whenever a 
vessel becomes available at a port where an Indus- 
trial Degaussing Group is maintained, if more than 
thirty days have elapsed since the last previous in- 
spection for minesweepers, or ninety days for all 
other vessels. An inspection need not be made if 
he last previous inspection was within thirty or 
1inety days, as applicable, unless an inspection is 
‘equested by the Commanding Officer of the vessel, 
ither naval or merchant; or unless the Watch List 
г other information available to the Industrial De- 
‘aussing Group indicates that an inspection should 
е made; or unless the last previous inspection was 
airly close to thirty or ninety days before and the 
uture operating schedule of the vessel is such as 
о suggest that a considerable period of time will 
lapse before there will be another opportunity for 
n inspection. · Іп all such cases, an inspection 
hould be made. 

(2) An inspection should be made as soon as pos- 
ble after the arrival of a vessel to allow maximum 
me for making any repairs that may be necessary. 
egaussing repairs should be made during the ves- 
75 availability to put the degaussing installation 
ı satisfactory operating condition, replacing cable 
nd other degaussing equipment where necessary. 

(3) In some cases it may be desirable to expedite 
1€ inspection by boarding a vessel while it is pro- 
-eding to а berth. Inspection of vessels on which 
ouble is known to exist should be given prefer- 
ice. The thoroughness of the inspection will de- 
nd upon the length of the vessel's availability, 


the work load at the degaussing activity, and the 
condition of the degaussing installation. 


9-3. ADVANCE INFORMATION 


If possible, arrangements should be made to pro- 
vide the inspectors with advance information on 
time of arrival of а vessel and condition of the de- 
gaussing installation. If there is a range over which 
the vessel passes before coming into port, range per- 
sonnel should inform the inspectors that the vessel 
is coming and also whether or not any irregularities 
were noted when the vessel passed over the range. 
Coast Guard ship arrival lists may also give useful 
information on the arrival of vessels. Any condi- 
tions known by the Bureau of Ships or the Bureau of 
Ordnance to require attention are reported on the 
Bureau of Ordnance "Watch List". Тһе “Watch 
List" should, therefore, always be checked for items 
that require attention. 


9-4. APPROVAL OF COMMANDING OFFICER 


All inspections, changes, and/or repairs of the 
degaussing installation should be made with the 
knowledge of and subject to the approval of the 
Commanding Officer or Master of the vessel. 


9-5. REPORTING INSPECTIONS TO THE BUREAU OF SHIPS 


Two types of inspection information are desired 
by the Bureau of Ships. 

(1) The first type is information on repairs re- 
quired on a particular vessel, the extent of the 
repairs, and the cause of the repairs. This type of 
information is to be reported on Bureau of Ships 
Degaussing Repair Report Form NAVSHIPS 2944. 
See art. 9-6. 

(2) The second type is information on the total 
number of inspections made during а month and 
the general satisfactoriness of the installations in- 
spected. 'This report is to be made once a month 
on Bureau of Ships Summary Degaussing Report 
Form NAVSHIPS 2944A. See art. 9-7. 


9-6. NAVSHIPS 2944 


(D Information to be reported. A NAVSHIPS 
2944 form should be completed for each vessel re- 
quiring repairs unless the repairs are minor items 
such as replacement of indicator lights, adjustment 
of series resistors, and so on. Replacement of cable, 
rheostats, ammeters, switches, etc., and faulty oper- 
ation of equipment should be reported. In the case 
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of cable replacement, the report should give the 
location and type of defective cable and the amount 
of replacement cable required. In general, repairs 
to all items which are listed on the NAVSHIPS 2944 
form should be reported. Replacement or repair of 
compass compensating coil equipment should be 
reported on NAVSHIPS 2944, but routine recom- 
pensations of the compass coils need not be reported 
on NAVSHIPS 2944 unless the recompensation was 
necessitated by failure of the compass coils or con- 
trol circuits. Completed NAVSHIPS 2944 form is 
shown in fig. 9-1а and fig. 9-1b. 

(2) Disposition of copies. Тһе NAVSHIPS 2944 
form should be filled out in duplicate. One copy is 
for the Bureau of Ships and one is to be retained 
for local use and information. No copy is needed 
for the vessel Тһе accumulated copies for the 
Bureau of Ships should be forwarded at least once 
every month, marked for the attention of Code 
560 M. No forwarding letter is required. 


3-7. NAVSHIPS 2944А 


А NAVSHIPS 2944А form should be completed 
each month by each activity engaged in degaussing 


inspection work and forwarded to the Bureau of 
Ships, attention Code 560 M. No forwarding letter 
is required. The report should state whether it 
covers an entire Naval District or not. If it does 
not cover an entire district, the report should clearly 
show what locality is covered by the report and also 


‘what other activities will be forwarding separate 


reports. See fig. 9-2 for a completed form. 


9-8. RECOMMENDATIONS FOR WATCH LIST ACTION 

Requests for Watch List action on degaussing 
coil and compass repair action can be made to the 
Bureau of Ships in NAVSHIPS 2944. In this case 
it should be made clear that Watch List action is 
requested, and also whether or not а recommenda- 
tion for such action has been submitted separately 
to the Bureau of Ordnance. When urgent action 
items are discovered that cannot be repaired during 
the course of an overhaul which is being made, form 
DPG 40X should be filled out with one copy each 
to the Bureau of Ordnance, the Bureau of Ships, 
and the vessel. 


Section 2—INSPECTION AND TESTS 


9-21. EQUIPMENT 


The following equipment, or its equivalent, will 
be useful in making an inspection. 

(1) Polarity indicator. This is essentially the 
same as a small compass. When held near a coil, 
the motion of the magnetic needle will indicate the 
direction of current. See art. 2-2 of this manual 
for polarity checks on degaussing coils. 

(2) Tong-test ampere turn meter. This instru- 
ment reads ampere turns directly. A split magnetic 
loop of the meter clamps over the cable so that 
connections need not be opened to take readings. 

(3) Volt-ohm-milliammeter test set. This set is 
used for testing circuits, finding reversed or short 
circuited turns, checking voltages and currents in 
compass compensating coil circu:ts, etc. It should 
not be used as a standard instrument. 

(4) Insulation resistance measuring instrument. 
These instruments are hand cranked or battery op- 
erated and are used for measuring the insulation 
resistance of circuits and machines. 

(5) Standard ammeter. This meter is used to 
check and calibrate degaussing installation 
ammeters. 

(6) Voltage indicators. These instruments are 
used to indicate energized circuits. 


9-22. PRELIMINARY ACTION 

(1) Upon boarding a vessel, the degaussing in- 
spector should contact the Master, Commanding 
Officer, Engineer Officer, Officer of the Deck, or First 
Mate and obtain his comments on the operation 
and condition of the degaussing installation. Any- 


thing that might indicate a failure or а probable 
failure of the system should be considered, such 
as cables grounded, fuses blown, cables damaged, 
unsatisfactory operation of equipment, etc. If any 
items concerning the vessel are on the Watch List, 
it may be desirable to discuss them with the cog- 
nizant ship's personnel at this t:me. 

(2) Available information on the degaussing in- 
stallatlon should be reviewed. The ship's Degauss- 
ing Folder should contain most of the pertinent in- 
formation including data on the original installa- 
tion and modifications, calibration range recom- 
mendations, and the last inspection report which 
will inform the degaussing inspector of the condi- 
tion of the installation where the last inspection 
was made. The Degaussing Folder should be in- 
spected to see whether or not it has been revised 
to the latest form. If any of the DCP 30 series 
forms are missing, & may be possible to furnish 
them. Plans and specifications may be useful if 
they are available on the vessel, particularly if con- 
nections are to be changed or trouble is to be located. 

(3) The Navigating Offlcer should be contacted to 
obtain his comments on the operation of the com- 
pass compensating coils. Differences in deviations 
when the degaussing coils are on an off, effect of 
heeling on the compass, etc., are points to be con- 
sidered. 

(4) The ship’s Engineer Officer, or whoever is 
primarily responsible for operation of the degauss- 
ing installation, should be contacted for his com- 
ments. If possible, he should accompany the de- 
gaussing inspector during the inspection. The abil- 





CHAPTER 9—INSPECTION OF OPERATING INSTALLATIONS 


E GO - Ж 
QA — D/. Q 1 — аме: a 
0.6. COIL CABLE [ | SWITCH E AMMETER Ll TERMINAL STRIP [3] omer СОЛАЙ, — 
(Specify) 

























a 
э L] FEEDER CABLE m RH EO STAT С] MOTOR GENERATOR Ж с.с. COIL Magori: — 
í 

ы — . 

«ru 

га. [] PANEL [ | SERIES RESISTOR 2 [4] CONNECTION BOX 5] С.С. CONTROL BOX Sarge nfo 

£“ | (If тоге thar one retair iter listed, items shculd be numbered. j 

=O 

% Ж [SPECIFY TYPE EQUIPMENT, REPAIRS NECESSARY, AND AMOUNT OF MATERIAL (49-9) REPLACED ` 36.5 ` 

> = L3 2 

ы ЧАС 6 ста) D MALS Зак яго ` مہہ‎ = 

| а-ға mit Ys e — 124235. 3. eee ape ae b тая. 
— . 

may ` р eQ СТА салала анын AS с nami tmu amd 
- - M - № " “ i > ® ы - Aa b — 
FAULTY OPERATION со Ф 
Dm EQUIPMENT IN USE М BATTLE DAMAGE E CARGO DAr.AGE OTHER 

ы. لتا‎ (дрес у 
59-2 IMPROPER Е 9 

oS INSTALLATION SHOCK STORM DAMAGE NOR.AL WEAR ок do __ 
wo 

wnt 

: SPECIFY DETAILS OF CAUSE OF TROUBLE © © 

э- \. Ума Ауасы ол MO Gw с\з. саса, aer C eso ne 
Ou < 2 > PRN ` 

> К > 1 аа.” kj n ` Q. - ^ 
o © ` 
“+ ` | — 
Ses "A" ах, Asc ‘Хол. аз 
— — n рр 
к. WATCh LIST RECOr O 
а]. REPAIRED BY REPAIRED TO BE) REPAIRED 
REPAIR INSPECTOR 42,545 Fro ati vary м ЖЕ m SEPATU ҮМ Токо [^] OTHER 
4 н {Фес ТУ) 






INSPECTION CATA REMARKS 
IS SPECTING ACTIVITY 


TER —7 | 9G9*39 sous 4 A Жыры Қаға 
МЄ Хх. Yo Y $423 А, | 


A ` AT 








PSSPECTIGN DATE INSPECTOR 


SEC. Wm. X. © се 


DEGAUSSING REPAIR REPORT млузниР5-29щ4 (а-а) 



























ри 2 DL) 08 = — 

- 51105 fane ficial Учет ( lag) 

' [ | 0.6. COIL CABLE [3] SWITCH 4) AMMETER [] TERMINAL STRIP Wa a 
«a (Specify) 

OA Г] FEEDER CABLE RH EO STAT E MOTOR GENERATOR (5 с.с. COIL 

— Г | PANEL SERIES RESISTOR ( | CONNECTION BOX [ | C.C. CONTROL BOX 

tw‏ غ 
rere thar one retair iter listed, items shculd be numbered. j‏ 17( | =< .= 

TE, — FW 
& = SPECIFY ТУРЕ EQUIPMENT, REPAIRS NECESSARY, ANU AMOUNT OF MATERIAL (ТӨШФЕ) REPLACED = ' Ə: 
- ain ~ PE 5 $09 Onrastak oven = 
> №: cc (Жас A. ӘС EIA енеден MERE +2. 10.9150 ФЕ Sors Ak Te. 
- — sa ta^ < R Зря, OS Y Усул, ecco € P- oP esa 00 — 
> 
* Sg - РТ.СТ. s < Xe гек d ond яка ло А. о. Kteginceds | 
e e 
" Chri x no с ^4 Of i TR. 4 жы ч ° 
Л Т КАТ 
А] FAULTY EQUIPMENT (3n 7 OPERSTION = BATTLE DAMAGE ші CARGO DA.AGE [3] ome Bush Da 

tas‏ عا 
IMPROPER -‏ = | 

lS [|] INSTALLATION Е SHOCK [] STORM DAMAGE Ш | NOR.AL WEAR ArStaustions | 
— <> — — — — — — — — 
We icc Tal F TROUBLE А = 

Be |әеесігу DETAILS OF CAUSE OF TROUBLE | Мек оо, ot Qo во amd. 

е 
| те T №, bus Q Мала» — Cpu 
8 — өң sss 
NT! Am N М -4 А > | ye = ссо>ье, | „* 
— “Жата YS А АУЛ Ғе. “. > tane. СУ © DOS = — cn L > о .... м” ° 
TCh LISY RECOM- 
z. REPAIRED BY 36-9 REPAIRED E TO BE) REPAIRED * 
емі a INSPECTOR 12545 Y LOCAL ACTIVITY М SniP' S FORCE REPAY TS око “Т жаз — 











4. INSPECTION CATA 2. - 
EZPzcT!I^G ACTIVITY 
Bp š Я = Хъл Rn 
— n IMG су r "TWEEN > 
ШЕРЕС TION DATE INSPECTOR | 
— 54 Acs = Brow 





— ING REPAIR REPORT mavsriPs-29aa (uas) 


Figure 9-1 (a) and (b). Completed NAVSHIPS 2944 forms. 


97 


Digitized Бу Gooqle 


CHAPTER 9—INSPECTION ОҒ ОРЕВАТІМС INSTALLATIONS 











RESTRICTED 
activity NAVAL SHIPYARD, NORFOLK, VA, + 
pateo FRow_L September 1951 _то1 October 1951 _ _ 
MERCHANT MARINE NAVAL 
DESCRIPTION AND ANO 
AMY VESSELS COAST GUARD VESSE.S 
DEGAUSSING INSTALLATIONS INSPECTED 35 165 
Ж SATISFACTORY WITHOUT REPAIRS 
© о 20 90 
= — 
-— 
= | REQUIRING MINOR REPAIRS (No Navships 2944 submitted) 3 35 
REQUIRING REPAIRS FOR WHICH NA,SHIPS 2944 SUBMITTED 12 цо 


To be submitted Monthly to Bushfps, Code 660m 


NOTE: до not include inspections of newly completed instnllatfons, 
inspections made to obtain additional information, or tnspections 
made to verify that necessary action Ís taken. 


+ This report includes NAVSHIPYDNOR and Naval Base, Norfolk, 


SUMMARY DEGAUSSING INSPECTION REPORT кгуон195 29šs48 (Rev. 15-85) 


Figure 9-2. Completed NAVSHIPS 2944A form. 


ity of the power supply to meet the demand load of 
the degaussing coils should be determined from 
the Engineer Officer. He should also see that power 
is available for such energizing of the coils as will 
be desired during the inspection. 


3-23. PHYSICAL INSPECTION 


(1) Cable runs. A visual inspection should be 
made of degaussing cable runs to check for me- 
chanical damage, deteriorated insulation, evidence 
of overheating, wet places, etc. Stuffing tubes and 
conduit couplings may not be watertight and allow 
‘water to get into the conduit. An especially care- 
ful check is needed on cable runs through hazard- 
ous locations, magazines, oil and gasoline pump 
rooms, oil tanks, paint storage rooms, etc., and 
through crew’s quarters and storage and other 
spaces where cables are subject to mechanical dam- 
age. Bilge runs of A coils should be inspected to 
make sure that the cable is properly protected 
against immersion in oil and water. Lead covered 
Type MDGL cable is satisfactory for such runs 
without conduit. When armored synthetic sheath 
cables in such locations without watertight conduits 
are found to be defective, they should be replaced 
by sections of lead-covered cable if the coil is to 
be maintained. Defective cable in weather deck 
locations should be replaced by MDGY type cable. 

(2) Equipment. All equipment should be checked 
to make sure that it is not exposed to immersion, 


spray, drip, falling objects, etc. Necessary actior 
should be taken to protect the equipment. 

(3) Fuses and switches. Fuses and switche: 
should be inspected to make sure that they are о 
the correct size, that switches are in good condi. 
tion and operate satisfactorily, and that suitable 
switch and fuse retainers are installed to secur 
them against mechanical shock. 

(4) Labels. All equipment should be labeled t 
show its use, that is, equipment for each coil shoul 
be identified with that coil; switch positions shoul 
be marked; warning and instruction name plate 
should be in place. 

(5) Contact surfaces. Electrical contact surface 
on motor-generator sets and rheostats should b 
smooth, clean, and free from dirt between segment 
Brush pressure should be correct. Short circuitin 
of segments or excessive sparking may be caused b 
contact surfaces which are not in good conditiot 
When corrective action is necessary оп a moto! 
generator set, the action should be in accordane 
with the instruction book for the set. 

(6) Polarity indicator lamps. The neon lami 
(Type T-412) which are commonly used for poia! 
ity indicator lamps require a 40,000-ohm series rt 
sistor for use on 120-volt circuits and a 120,000-oh! 
series resistor for use on 240-volt circuits. If 
bulb is burned out, the series resistor should | 
checked with an ohmmeter to see if it has the rigl 
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resistance. A spare lamp should be kept in each 
indicator light box. 

(7) Discharge resistors. Discharge resistors of low 
ohmic value which are used with special contactors 
and switches having discharge auxiliary contacts 
should be checked. 

(8) Drain plugs. Drain plugs should be installed 
at the low points of connection and through boxes 
and other watertight enclosures when located where 
condensate or other water collects in the enclosure. 
Nonwatertight enclosures should have continuous 
drainage. 

(9) Supply switch. If a single-throw supply 
switch is installed for the FP-QP coil, the switch 
should be replaced by a three-position reversing 
switch at the first opportunity. 

(10) Switch position indicator plates. Vessels 
having split coil systems with three course heading 
correction for the FI-QI and A coils should have 
switch position indicator plates installed at the FI— 
QI and A coil double-pole, double-throw reversing 
switches. These plates are shown by the following 
drawings in chapter 11 of this manual: 


Coil BUSHIPS drawing No. 
FI-QI- o ls LSI ie is uut 10-T-2702-L 
A. = ee ыда 10-T-2703-L 


Plates should be installed where missing. Plates 
are stocked at the district degaussing stock depots. 
Vessels requiring multiple course correction such as 
AM's and DMS's and installations not of this split 
coil type should not have these plates installed. 


9-24. INSULATION TEST—GENERAL 

Тһе insulation resistance of each coil should be 
measured with an insulation resistance measuring 
instrument. Full information on the measurement 
of insulation resistance is to be found in the Bureau 
of Ships Manual, chapter 60. 


9-25. INSULATION TEST—FIRST STEPS 

(1) First step. (а) The first check of insulation 
resistance should be made at the supply switch on 
the degaussing switchboard. 'The switch should be 
open to isolate the degaussing coil from the de- 
gaussing power supply, but the degaussing coll and 
its associated control and compass compensating 
coil equipment should all be connected together. 
The rheostat arm should be on some current carry- 
ing contact, not on the zero current position, to 
make sure all elements are connected in the cir- 
cuit. Тһе insulation resistance to ground should 
be measured from this circuit including all ele- 
ments. If the measured insulation resistance to 
ground is satisfactory, all elements are free from 
objectionable grounds. If the insulation resistance 
is low, further tests are necessary. 

(b) In the case of motor-generator installations 
in which the degaussing coil feeder conductors are 
connected directly to the generator terminals in- 


stead of going through & supply switch, the first 
check is made at the generator terminals (or other 
readily accessible points) without disconnecting the 
coil from the generator. If the insulation resistance 
is satisfactory, all elements in the circuits are free 
from objectionable grounds. И the insulation re- 
sistance is low, further tests are necessary. 

(2) Second step. If the insulation resistance is 
low, the next step 13 to separate the degaussing cable 
from the rest of the equipment, measure the insula- 
tion resistance of the parts separately, and deter- 
mine whether the low resistance to ground is in the 
degaussing coil cable (see art. 9-26), in the degauss- 
ing generator of motor-generator installations or in 
the control and compass compensating equipment 
for the degaussing coil (see art. 9-27). 


9-26. LOW CABLE INSULATION RESISTANCE 


The following points should be considered if the 
cable insulation resistance is low: 

(1) Physical damage. Visual inspection may ге- 
veal evidence of physical damage which is the cause 
of low insulation resistance. 

(2) Moisture in cables. Тһе cables may have ab- 
sorbed moisture. Heating the cables by running 
current through them for a period of time (at least 
12 hours) may dry the cables enough to increase the 
insulation resistance to а satisfactory degree. Cable 
insulation resistance is satisfactory if the insulation 
resistance per foot is above the minimum value given 
in fig. 9-3. This figure is taken from the Bureau of 
Ships Manual, chapter 60, which should be consulted 
for detailed instructions on how to determine insu- 
lation resistance per foot. Note that the minimum 
insulation resistance per foot depends upon the tem- 
perature to а marked degree. Note also that the 
minimum insulation resistance given by fig. 9-3 is 
lower than the minimum given by fig. 8-1 in chapter 
8. This is because fig. 8-1 is for the minimum insu- 
lation resistance of cables in new installations, while 
fig. 9-3 is for cables in installations which have been 
in use, in some cases for а considerable period of 
time. For these a lower minimum value is allowed 
than for new installations. 

(3) Boxes. Connection or through boxes may be 
wet or dirty. Such conditions frequently cause low 
insulation resistance. Тһе boxes should be cleaned 
and then dried by lamps or heaters. If wet boxes 
are found, the cause or causes of this condition 
should be determined and corrected. Loose covers, 
broken gaskets, leaky stuffing tubes, lack of provi- 
sion for draining boxes, and so forth may contribute 
to the entrance and retention of moisture. 

(4) Cellophane markers. Some multiconductor 
cables may have individual conductors wrapped with 
cellophane for identiflcation purposes. Cellophane 
has low insulation resistance when damp, and low . 
insulation readings will be obtained if such markers 
make contact with the connection box or connectors. 
The remedy is to cut away the cellophane markers 
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Figure 9-3. Cable insulation resistance as a function of 
temperature. Minimum values for installations in 
service. 


well back of the conductor end to prevent contact 
with the box or terminal strip. 

(5) On-deck installations. On-deck installations 
are a frequent source of trouble because of flooding 
of deck boxes, and leaky pipe expansion joints and 
grip-type pipe couplings which may open under the 
impact of seas and working of the ship. 

(6) Location of ground. И correcting the obvious 
conditions does not eliminate the ground or grounds 
which cause low insulation resistance, the sections 
of coil may be progressively isolated until the 
grounds are found. If there is more than one ground 
in a coil, the conductors will have to be disconnected 
and tested one by one. 

(7) Eliminating grounds. (a) For temporary re- 
pairs, grounded conductors can be cut out of the 
circuit. This will, however, increase current in the 
remaining conductors; may unbalance parallel cir- 
cuits; and is not to be considered as anything but a 
temporary expedient. 

(b) When a few conductors are grounded, spare 
conductors can be substituted, if available. The 
grounded conductors should be conspicuously labeled 
“Grounded —.------------------ ”, giving the date 
and name of the activity. 

(c) In general, it is better to replace sections of 
defective cable than to substitute spare conductors. 
This is particularly true of installations with MDGW 
cables on a weather deck. Experience has shown 
that if even one conductor of a weather deck cable 
is grounded at a point other than a connection box, 
the cable will usually require replacement before the 
next scheduled repair period for the vessel. Hence, 
any defective MDGW cable in weather deck loca- 
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tions should be replaced with MDGY cable when the 
vessel is available for repairs (generally a week or 
more). 

(d) When any changes in connections are made, 
extreme care should be taken to make sure that the 
change will not decrease the protection afforded the 
vessel by the degaussing installation. Compass 
compensation should be rechecked as well as the 
polarities of all coils, loops, and individual con- 
ductors. 


9-27. GROUND NOT IN CABLE 


If the ground is not in the cable, the first step is 
to ascertain whether it is in the control equipment 
or circuits or in the compass compensating coil 
equipment or circuits. Тһе compass compensating 
coil circuits and equipment should not be disturbed 
unless it is established that the ground 1$ in them. 
Any changes or reconnections may necessitate re- 
compensation of the compass compensating coils. 

(1) Control equipment. Visual inspection should 
reveal such conditions as mechanical contact or 
moisture causing a ground. If this does not suffice 
to locate the ground, isolating the items of control 
equipment, rheostats, resistors, remote control cir- 
cuits, motor-generator sets, etc., and measuring the 
insulation resistance of the separate items will show 
which is grounded. 

(2) Compass compensating сой equipment. 
Mechanical contacts between conductors and a con- 
trol or junction box and moisture in boxes are often 
the sources of grounds. Visual inspection will reveal 
these conditions. The boxes should be dried and 
checked for watertightness. If visual inspection 
fails to locate the ground, the elements should be 
isolated and the insulation resistance measured for 
each. If the ground is in the compass compensating 
coll winding, it is best to replace the coil. 


9-28. MOTOR-GENERATOR SETS 


Motor-generator sets should be inspected and the 
insulation resistance of the motor and generator 
measured, if trouble in this unit is indicated. бее 
chapter 60 of the Bureau of Ships Manual for de- 
tailed information on insulation resistance meas- 
urements, the values of insulation resistance that 
can be considered satisfactory for motors and gen- 
erators, and cleaning and repairing motors and 
generators. 


9-29. OPERATING TESTS 


Each of the degaussing colls should be energized 
in turn and the points covered in arts. 9—30 to 9—35 
should be checked. 


9-30. CURRENT 


(1) Increasing current. Тһе maximum coil cur- 
rent specifled for any latitude or heading by the 
latest degaussing charts in the degaussing folder 
should be obtainable. If not, the current can be 
increased on multiconductor installation by cutting 
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out some of the series resistance ог Бу lowering the 
coil resistance by paralleling spare conductors with 
active conductors. 

(а) If a stop has been installed on the rheostat 
to Keep it from reaching zero resistance, the stop 
can be moved to reduce the resistance. If series 
resistors are adjusted, care must be taken not to 
disturb the section of the resistor across which the 
leads for the compass compensating coils is con- 
nected. 

(b) If turns are paralleled, the current through 
each should be checked to make sure that the turns 
have been correctly connected, that paralleled con- 
ductors of the каше size and length carry the same 
current, and that no conductors are overloaded. 

(2) Limiting current. The maximum current ob- 
tainable should not exceed the rating of the am- 
meter, cable, rheostat, series resistors, motor-gen- 
erator set, or other equipment. 

(a) The current should be limited by series 
resistors to not more than the safe rating, either 
by additional series resistors (preferably) or by a 
stop on the rheostat. On manual type rheostats, a 
mechanical stop to the contact arm can be in- 
stalled. On some types of motor-driven rheostats, 
the cams on the contact arm shaft can be adjusted 
to operate a limit switch and stop the arm before 
it reaches the zero resistance position; on other 
types, the positions of the limit switches can be 
changed. Ammeters in the circuit should be dis- 
connected or jumped if there is danger of exceeding 
their current rating while making the adjustments. 

(b) In the case of motor-generator set installa- 
tions, the current is limited by connecting a resistor 
in series with the generator fleld rheostat. 


9—31. AMPERE TURNS 


The ampere turns produced by each coil for a 
given coil current should be calculated from the 
current and the number of turns in the coil. The 
number of turns can be found in the Degaussing 
Folder. The ampere turns should then be checked 
using a tong test ampere turn meter. 

(1) Checking the tong test meter. It should be 
noted that the tong tester may be inaccurate by as 
nruch as 10%. If, however, it is kept calibrated 
and used correctly, the accuracy should be within 
3 to 5%. Means for checking and calibrating the 
installation should be set up at a suitable place on 
shore. It is suggested that а loop of а multicon- 
ductor cable be rigged up for this purpose. The 
loop should be large enough so that changing its 
size and shape does not affect the reading of the 
tong tester. Passing a known current through а 
known number of turns will give a known number 
of ampere turns. The cable should be centered in 
the instrument loop, and, if possible, the calibration 
should be made where large amounts of iron are 
not close to the iron of the instrument. Тһе in- 
spector can experiment to acquaint himself with 
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the errors that тау Бе caused Бу the presence of 
iron. 

(2) Measured and calculated ampere turns. И 
the measured value of ampere turns is reasonably 
close to the value ¢alculated from the coil current 
and the number of turns in the coil, it can be as- 
sumed that coil connections are correct. If, how- 
ever, the measured and calculated values are appre- 
ciably different, several things may be at fault, such 
as reversed turns, shorted turns, omitted turns, 
grounds, etc. Previous reports from ranges may also 
indicate that the effect of the coils was not consistent 
with the current used, a condition which would 
support the conclusion that there is something at 
fault in the degaussing installation. 

(3) Checking connections. (a) Connection and 
through boxes should be checked if the tong tester 
measurements or the results of magnetic ranging 
indicate that the coil connections may be wrong. 
With the power supply switches open, continuity of 
circuits and conductors can be checked with an 
ohmmeter. Conductors not in the coil circuit can 
be readily identified since they have no connection 
with the rest of the coil. 

(b) With the degaussing coil energized, a volt- 
meter can be used to find circuit faults. One 
voltmeter lead is connected to one of the feeder 
cables, the other is touched successively to the 
connectors on the terminal strips in a connection 
box. When all turns are connected correctly, 
there will be a regular change in voltage as the 
movable voltmeter lead is advanced from one ter- 
minal to the next. If there is a shorted turn, the 
voltage will not change as the voltmeter lead is 
moved from the connector on one side of the shorted 
section to the connector on the other side. In mak- 
ing this test, paralleled conductors should not be 
mistaken for shorted turns. If there is an omitted 
turn, the voltmeter reading will drop to zero when 
the movable voltmeter lead is touched to the con- 
nector at either end of the omitted turn. If there 
is an open turn, the voltmeter will read full line 
voltage when the movable voltmeter lead is touched 
to any conductor on one side of the open place; and 
will read zero on the other side of the open place. 

(c) Useful information can also be obtained by 
touching the voltmeter leads to two adjacent con- 
nectors and moving from one pair of adjacent ter- 
minals to the next pair. Other methods of using 
an ohmmeter or a voltmeter to detect faults can 
be devised. 

(d) Reversed turns are best detected by using 
a tong test meter. To do this it is best to reduce 
the coil current to about one-third or one-half the 
maximum value; use a low scale tong test element; 
then short out one turn at a time and note the 
effect on the tong tester. An increase in ampere 
turns when a turn is shorted out means that the 
turn is reversed; no change indicates an omitted or 
shorted turn; and a decrease indicates that the turn 
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is connected additive. Occasionally turns are pur- 
posely connected in reverse to obtain smaller steps 
in ampere turns in parallel circuit installations or 
for resistance reasons. Such turns should not be 
changed except for very good réasons. 

(4) Changing connections. Special care must be 
taken to make sure that the connections are cor- 
rect after any changes are made. The currents in 
the branches of parallel circuits should be meas- 
ured to see that no branch is overloaded. If the 
design and installation are such that the branches 
are intended to be identical, the same current should 
flow in each. 


9-32. POLARITY 


A check should be made to see that for positive 
current in а coil the ammeter deflects to the right, 
the supply switch is thrown up or to the right, and 
the right hand plate of the neon indicator lamp 
glows. The direction of coil current should be 
checked by a small compass or by a polarity indi- 
cator. See chapter 2 for detailed information on 
polarity. 


3-33. AMMETERS 


Ammeters should be checked to see if the needle 
operates freely. Sticking ammeters should be re- 
placed if repairs are not feasible. Local and remote 
ammeters should agree within 3 percent. If they 
do not, both should be checked against a standard 
ammeter. Ammeters can be adjusted for variation 
in lead length by adjusting the resistor provided 
inside the meter. Ammeters should have a scale 
suitable for the maximum coil current. If the 
ammeter scale is over 30 percent larger than the 
maximum current ever to be used in the coil (except 
for the FP—QP coil), the ammeter should be re- 
placed with an ammeter of suitable range. 
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9-34. RHEOSTATS AND POLARITY CHANGERS 

The operation of motor-driven rheostats, polarity 
changers, and generator field rheostats of motor- 
generator sets should be checked for operation, both 
manually and by push-button control. Current 
variation produced by operating rheostats should 
be smooth and continuous indicating that rheostat 
elements and contacts are in good condition. Care 
Should be taken when checking motor-operated 
polarity changers not to operate the load contacts 
manually when they are carrying more than mini- 
mum current. These contacts are not designed for 
interrupting load currents and such operation will 
seriously damage the contacts. Current reversal in 
the polarity changing contacts should take place at 
minimum current and without appreciable arcing. 
Defective and improperly functioning parts in 
rheostats and polarity changers should be replaced. 


9-35. COMPASS COMPENSATING COILS 


Compass compensating coils should be checked by 
someone familiar with compensation of these coils. 
Detailed information on compass compensating coils 
is given in chapter 6. 


9-36.—CAUTION ON MAKING CHANGES 


Make no changes in the degaussing installation 
if such changes might reduce the protection afforded 
the vessel by the degaussing installation. Investi- 
gate all available information to determine the 
connections that existed at the time the vessel was 
calibrated. Changes in coil connections may require 
new coil currents. In case of question, a recommen- 
dation should be made to have the connections 
checked or corrected at the next ranging of the 
vessel. 
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Chapter 10 


REDUCTION OF MAGNETIC FIELDS FROM 
ELECTRIC CIRCUITS AND EQUIPMENT 


Section 1. GENERAL 


0-1. SCOPE OF THIS CHAPTER 


This chapter discusses means of reducing that 
art of the ship’s magnetic field which is due to 
he stray magnetic fields of its electrical circuits 
nd machinery. Some conception of the magni- 
ude of stray fields from definite cable arrange- 
rents is given, and design features desirable in 
lectrical machinery to minimize stray fields are 
utlined. This information is for use of Supervi- 
yrs of Shipbuilding, degaussing inspectors, and in- 
aling yards to ensure that all high current cable 
uns are laid out to best advantage and that ship- 
uilder-furnished electrical machinery incorporates 
дезе features in its design. During the construction 
nd repair of minesweeping vessels, extreme vigi- 
ince must be maintained to make sure that the high 
urrent cable runs are arranged in the manner 
соттепаеа by this chapter. This also applies 
) the propulsion system on d-c electric drive ships. 


+2. SHIPS MAGNETIC FIELD 


(1) The magnetic field of a ship is caused by: 

(a) The permanent and induced magnetization 
| the iron and steel or other magnetic material 
ı its hull, machinery, or cargo. 

(b) The flow of current in electric circuits and 
achinery. 

(2) These two causes are independent and each 
in operate alone. First consider a steel ship with- 
it a single electrical circuit or a single piece of 
ectrical equipment. This ship will have a mag- 
stic field caused by the permanent and induced 
agnetization of the steel in its structure. Then 
msider a boat which is constructed throughout 
nonmagnetic materials and is equipped with a 
werful storage battery (also made of nonmag- 
tic materials) to operate a searchlight, for ex- 
aple. Despite the complete absence of nonmag- 
‘tic materials, when the searchlight is turned on, 
e boat wil be surrounded by а magnetic field 
used by the flow of current, and this field will be 
considerable magnitude if the current is large 
d the leads from the battery to the searchlight 
rm a loop which incloses a large area. These 
o examples illustrate two extreme conditions, both 
zhly unusual. A normal ship has magnetic ma- 
‘ial in its hull or machinery, and it also carries 


electrical equipment. The magnetic field it produces 
is the resultant of the field caused by magnetiza- 
tion of the magnetic material, and the fleld caused 
by current Пом in the electrical circuits and equlp- 
ment. 


10-3. FUNCTION OF THE DEGAUSSING INSTALLATION 


The function of the degaussing installation that 
has been described in previous chapters is to 
counteract or neutralize that part of the ship's field 
which is caused by magnetization of magnetic ma- 
terials. In the majority of vessels this is much 
Jarger than the magnetic fleld caused by flow of 
current in electric circuits and equipment, and is 
all that need be considered. In somre vessels, how- 
ever, the magnetic field produced by current flow 
is of importance. 


10-4. MAGNETIC FIELDS PRODUCED BY CURRENT FLOW 


(1) When important. There are two cases when 
the magnetic fields produced by current fiow become 
a matter of concern: 

(a) When the magnetic fleld produced by cur- 
rent flow is of comparable magnitude to that pro- 
duced by magnetization of magnetic materials in 
the ship's hull or machinery, a condition which may . 
arise on ships with powerful electric machinery as, 
for example, a ship with d-c electric drive. 

(b When the magnetic field produced by cur- 
rent flow is small compared to that produced by 
magnetization of magnetic material but the use 
of the vessel, magnetic minesweeping, for example, 
requires that the magnetic field be made as small 
as possible. 

(2) Effects produced. Consider an electric drive 
ship fitted with a degaussing installation, and sup- 
pose that the degaussing installation does а perfect 
job of counteracting or neutralizing the magnetic 
field caused by magnetic material. When all elec- 
trical equipment (except that associated with the 
degaussing installation) is idle, the ship will be per- 
fectly degaussed. Now suppose that the electric 
drive is started. If this produces a large magnetic 
field, and both theory and tests show that it may, 
the ship will no longer be perfectly degaussed and 
may, in fact, be little or no better off than if it had 
no degaussing installation at all. To avoid this 
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situation, the electric drive installation must be 
designed so that the magnetic field it produces is 
as small as possible. The magnetic field referred 
to is, of course, the fleld external to the electric 
machinery, since powerful magnetic flelds will be 
present inside the machinery when it is running. 
We have then, two different situations with respect 
to electrical circuits and machinery, as follows: 

(a) The degaussing installation is designed 


to produce a large magnetic field that is, as nearly as 
possible, equal and opposite to the magnetic field 
produced by magnetization of the magnetic ma- 
terials in the vessel. 

(b) The other electrical equipment is intended 
for purposes other than the production of large ex- 
ternal magnetic fields, and should be designed 
so that the external magnetic field is as small as 
possible. 





Section 2. ELECTRICAL CIRCUITS 


10-11. BASIC CONSIDERATIONS 


(1) Theoretical requirements for zero field. Any 
electrical circuit can be considered to be a loop which 
incloses an area determined by the location of the 
conductors. For the magnetic field of the loop to be 
zero at all points it is necessary either that: 

(a) The current be zero; or 

(b) The area of the loop be zero. 

(2) Practical expedients. Neither of the above 
conditions can be satisfied in actual installations. 
The available practical expedients for minimizing 
magnetic fields from electrical circuits are: 

(a) Make the area of each loop as small as 
possible. 

(b) Arrange each loop adjacent to another of 
the same strength but opposite polarity so that their 
magnetic flelds cancel. 

(c) Do not enclose steel or other magnetic ma- 
terials in a current loop, that is, between conductors. 


10-12. CABLE RUNS 


(1) Magnitude of field. Consider a cable run with 
two single conductor cables in each leg as indicated 
in fig. 10-1. Assuming that the current path is 
closed at each end, it will be seen that the cable run 
is equivalent to а long narrow loop AB enclosed by a 
loop CD three times as wide and of the same polarity. 
Тре magnetic fields of the two loops add to give а 
total equal to four times that of the narrow loop. 
Suppose that the outside diameter of the cables is 
1.5 inches, that they are arranged in a horizontal 
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plane touching each other so that the center-to- 
center distance between adjacent cables is 1.5 inches. 
that the length of the cable run is 60 feet, and that 
each cable carries 1,000 amperes (total current 2,000 
amperes). Тһе areas of the current loops are as 
small as they can be when the cables are arranged 
as indicated in fig. 10-1, and, at first sight, it might 
seem that the magnetic field from the cable run will 
be negligible at any appreciable distance. If, how- 
ever, the magnitude of the magnetic field is calcu- 
lated, the vertical component of magnetic field at a 
plane 25 feet above or below the cable run is found 
to have a maximum value of 5.7 milligauss. This is 
far too large to be considered negligible in the case 
of a minesweeper, for example, where it is important 
to have a magnetic field as small as possible. This 
example shows that it is not enough to make the 
area of the current loop as small as possible. Some- 
thing more is needed when the magnetic field must 
be negligible. 

(2) Opposing current loops. Suppose now that 
the cables are connected as shown іп fig. 10-2. "There 
are two current loops of the same strength but op- 
posite polarity and their magnetic fields cancel 
The maximum value of the vertical component of 
magnetic fleld at а plane 25 feet above or below the 
cable run is about 0.02 milligauss instead of 5." for 
the arrangement shown in fig. 10-1. Table 10-1 
gives results for several other arrangements. In all 
cases, the cable run is 60 feet long, the cables are 15 
inches in diameter laid tightly together, and the 
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Figure 10-1. Cable run with additive current loops. 
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Figure 10-2. Cable run with opposing current loops. 
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current is 2,000 amperes (1,000 amperes per cable 
for cable runs with two cables in each leg, and 667 
amperes per cable for cable runs with three cables 
in each leg). The magnetic field is the calculated 
maximum value of the vertical component at a plane 
25 feet above or below the cable. In all cases, the 
value given is the magnetic field that would be 
produced in air with no magnetic materials present. 


TABLE 10-1 








Maximum field in milli- 
gauss on a plane 25 
feet above or below 
the cable run 


Cable arrangement 
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(3) Even or odd number of cables in each leg. 
When there is an even number of single conductor 
cables in each leg of a cable run, the plus and 
minus cables can be grouped to make an even num- 
ber of cable loops of which half can be made to 
have one polarity and the other half the opposite 
polarity. The result is quite satisfactory cancella- 
tion of magnetic fields and a small resultant field, 
as shown by arrangements (с) and (f) of table 10-1. 
If, however, there is an odd number of single con- 
ductor cables in each leg, there will be an odd num- 
ber of cable loops and one more loop of one polarity 
than of the opposite polarity. The resultant fleld 
is considerably greater than where there is an even 


number of cables in each leg, as shown by arrange- 
ments (i) and (Е) of table 10-1. For this reason, 
there should be an even number of cables in each 
leg when single conductor cables are used for the 
cable run and it is necessary to make the magnetic 
field from the cable run as small as possible. 

(4) Double conductor cables. When one double 
conductor cable is used for a direct-current cable 
run, one conductor is necessarily plus and the other 
minus. The conductors are not only close together 
but are transposed at regular intervals because of 
the twist of the conductors to form the lay of the 
cable, and the resulting magnetic field should be 
small. When the current is large enough to re- 
quire the use of several double conductor cables in 
а cable run, two for example, there are two 
ways of connecting the conductors: use one 
conductor in each cable for the positive leg of the 
cable run and the other conductors for the nega- 
tive leg, or connect the two conductors in each 
cable in parallel and use one cable for the positive 
leg and the other for the negative leg. The first 
alternative gives a much smaller magnetic field and 
should be used. 


10-13. CURRENT LOOPS OTHER THAN IN CABLE RUNS 

In addition to those in cable runs, current loops 
are also found in control panels for electric drive 
ships, minesweeping panels, terminal boxes for 
minesweepers where connection is made to the 
minesweeping cable, and elsewhere. When it is im- 
portant to make the magnetic field small, each in- 
dividual loop should be made as small as possible. 
Even this is not always enough, for as shown by 
the example in art. 10-12, when the current is of 
the order of thousands of amperes, even a fairly 
Small loop can give rise to a substantial magnetic 
field. It is then necessary to arrange opposing cur- 
rent loops so that their magnetic fields cancel as 
completely as possible. 


Section 3. ELECTRICAL EQUIPMENT 


10-21. EXTERNAL MAGNETIC FIELDS FROM MOTORS AND 
GENERATORS 


Large motors and generators may give rise to 
large external magnetic fields. Fortunately this is 
not an inherent characteristic, as generators and 
motors can be designed to have only a small ex- 
ternal magnetic field. 


10-22. INTERPOLE CONNECTIONS WHICH GIVE LARGE 
EXTERNAL MAGNETIC FIELD 


The major source of external magnetic field from 
d-c motors and generators is longitudinal mag- 
netization of the shaft of the machine. Consider 
a d-c machine in which the interpoles or commu- 
tating poles are connected as shown in figure 10-3. 
The interpoles are connected in series with the 


INTER-POLES. MAIN 
POLES NOT SHOWN. 


BRUSH RINGS 


. INTER-POLE 
CONNECTORS 


Figure 10-3. Interpole connections which give large 
external magnetic field. 
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armature and carry the armature current. When 
the interpoles are connected as shown in figure 
10-3, the armature current makes one complete 
turn about the shaft of the machine and mag- 
netizes the shaft in a longitudinal direction. Since 
the armature current of a large d-c machine used 
for ship propulsion or magnetic minesweeping is of 
the order of thousands of amperes, it is to be ex- 
pected that the current will exert a powerful mag- 
netizing effect and that large magnetic fields will 
exist external to the generator. Numerous test re- 
sults verify this expectation. A machine with con- 
nections as shown in figure 10-3 should never be 
used when it is important that the external mag- 
netic field be small. 


10-23. INTERPOLE CONNECTIONS WHICH GIVE SMALL 
EXTERNAL MAGNETIC FIELD 


(1) Parallel interpole circuits. Figure 10-4 shows 
two interpole circuits in parallel. Half the inter- 
poles are connected in one circuit, half in the other. 


INTER -POLES. MAIN 
POLES NOT SHOWN 


BRUSH RINGS 


INTER-POLE 
CONNECTORS 


Figure 10-4. Parallel connection of interpole circuits 
which gives small external magnetic field. 


Half the armature current makes one turn around 
the shaft in а clockwise direction, the other half 
makes one turn in the opposite direction. The net 
magnetizing effect is small if the two interpole cir- 
cuits are balanced electrically so that the armature 
current divides equally, and if the connectors in the 
two circuits are at the same end of the machine as 
close together as feasible. 

(2) Series interpole connection. Figure 10-5 
shows all the interpoles connected in one series cir- 
cuit which goes around the shaft in one direction 
picking up half the interpoles, and then loops back 
on itself picking up the other half. The net mag- 
netizing effect is small if the interpole connectors 
` are arranged close to each other. The series cir- 
cuit arrangement of figure 10-5 has an important 
advantage over the parallel circuit arrangement 
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INTER-POLES. MAIN 
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INTER-POLE 
CONNECTORS 


Figure 10-5. Series connection of interpole circuits 
which gives small external magnetic field. 


of figure 10-4. In the parallel circuit arrangement, 
the armature current must divide equally between 
two parallel circuits to balance out the magnetizing 
effect on the shaft. Changes in resistance of bolted 
contacts may bring about departures from equal 
current division and disturb the balance between 
two opposing magnetizing forces. This possibility 
does not arise in the series arrangement, since the 
current is the same in all parts of a series circuit. 


10-24. COMPENSATING AND SERIES WINDINGS 


Some machines have compensating and/or series 
windings. These windings also carry armature cur- 
rent and can cause longitudinal magnetization of 
the shaft. Тһе considerations which apply to com- 
pensating and series windings are similar to those 
which apply to the interpole winding. 


10-25. BRUSH RINGS 


The armature current of a d-c machine does not, 
in general, divide equally between the different sets 
of brushes. In addition, the division of current is 
not constant but changes from time to time. To 
minimize the possibility that such fluctuations may 
give rise to longitudinal magnetization of the shaft, 
brush rings should be completely closed rings of 
uniform cross section and resistance throughout. 


10-26. OTHER MAGNETIC EFFECTS 


Experience indicates that when motors and gen- 
erators are designed to eliminate longitudinal mag- 
netization of the shaft, the remaining external mag- 
netic fleld is usually too small to make trouble ex- 
cept for minesweepers where the smallest possible 
magnetic field is necessary. In such cases, even 
though the residual magnetic field left after elim- 
ination of shaft magnetization is small, it is large 
enough to require additional design precautions. 
As these are of a specialized nature, they will not 
be discussed here. 
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Chapter 11 
DEGAUSSING PUBLICATIONS AND PLANS 


11-1. PUBLICATIONS 


Publications which contain information relating 
to the degaussing installation are listed below in 
tables 11-1 to 11-3. 


TABLE 11-1. Publications relating to cable 


NAVSHIPS 250—660—23. 
Military Speci- 


Cable Comparison Guide. 

Electric Cables (Shipboard use). 
fication MIL-C-915. 

Electric Cables (Reduced Diameter Types). 
tary Specification MIL-C-2194. 

Merchant Degaussing Cable. 
Specification 15C7. 


Mili- 


Navy Department 


TABLE 11-2. Publications relating to compass com- 
pensating coil equipment 


General Information—"'' Adjustment and Compen- 
sation" H. O. No. 226 dated April 1944. 

Туре “K” Coils—"Installation Data" NAVSHIPS 
(660g) 881—6 dated 10 November 1943. | 

Туре “K” Coils—“Maintenance and Compensation 
Data” NAVSHIPS (660g) 581-6 dated 1 May 1944. 

Туре "K-1" Coils—"Installation Data” NAVSHIPS 
(660g) 581—6 dated 1 February 1945. 

“Туре "K-1" Coils—''Maintenance and Compen- 


TABLE 11-4.—Reference plans 








Cable end sealing: 


Sealing Ends of Cable on Reel after Сайіпг........................... 
Sealing Cable Ends ......... .....-..--.-.----------.----.------------.- 


Cable Supports and Protective Enclosures: 


Cable clamp Type С _......-.-....------------------------------------- 
Methods of Supporting Cables, Fixtures, Panels, Appliances, etc. for Steel апа | 9-8-3930—-1,....-.-----------------------------.--. 
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Aluminum Decks апа Bulkheads. 


Single Cable Straps for М. W. Т. Decks and Bulkheads. .............. 
Single Cable Straps for W. T. Decks and Bulkheads ........ . ........ 
Suggested Protective Enclosure for Merchant Marine Degaussing Cable 


Compass Coils and Control Boxes: 


уре “A” Control Box, Six-Lug.... ................................ 
Туре “А” Terminal Box—Construction Details. ................... — 
Туре “К” Coil—Assembly and Dimenslons........................... 
Type “К-1” Coil—Assembly and Dimensions......................... 
Туре “Т” Coil—Assembly and Dimensions........................... 


Connection Boxes: 


Connection Box, W. Т. 20 Wire for Degaussing Cables................ 
Connection Вох. W.T. 40 Wire for Degaussing СаМев................ 
Connection Вох, W. Т. 60 Wire for Degaussing Cables................ 
Connection Вох, W. Т. 80 Wire (ог Degaussing Cables................ 


Degaussing Control Units: 


Types 85A and S5B Multiple Resistor Degaussing Control Unit...... 


Туре LA2470 Degaussing Reverse Turns Controller.. 


Туре LA2170 Degaussing Reverse Turns Controller External Wiring Diagram 1380909111238. 6 еледе аа tete obstet a d 
Туре LA2470 Degaussing Reverse Turns Controller Schematic Wiring Diagram.) 56202-1116..................................... 
Туре LA2470 Degaussing Reverse Turns Controller Wiring Diagrams. ...... 


Rheostats and Resistors: 
See list of plans Chapter 4, art. 4-68 (2). 
Stuffing Tubes, Bushinvs, Fitters: 


Bushings for Electrical Conductors Туре4............................ 
Fitters for Stuffing Tubes Types 51, 52, 53 und 55..2.................... 
Method of Installation of Туре 52 Te rminal Tubes........ Bee млр з Ас 
Split Stuffing Tubes for Repair [Installations 22222222 22222222222... 
Stuffing ‘Tubes for Degaussing Systems for Merchant Vessels ......... 
Stuffing Tubes for Degaussing Systems for Merchant Vesse's 222 ..... 


— 9-S-3930—L (Sht. 42).........-...-..--------.-.. .. 
— 90:8-5357 in ei sss s Eo EO ER LAU ТОВ 


depend $5106—672388 _.........-.---------------------.---. 
А 10-Т—-2166-1,_...-------------------------------- 
sie Sits a 88106-435094 (Sht. 43)........................... 
CREER BSIODSTINTOL ose cole da cei ke pee eara a aie 
utu ect 58106-544487......-..--------------------------.- 


— 1790-88106-72142.......................... = 
реле 9000-58106-73143.....................-.-.-------. 
е 9000-58106-74144.................-.....-.--.-.... 
pH 90Ю0-58106-73145................................. 


ТІРІ РВ а. 


au алты uu up E - ms 
ا‎ Tue ed р 9--4435-1,........... A E E E SE E E A 
AEE “TOTES a A tte eae 
PN WOT SOS EE c els ОЕ a od dis 


sation Data” NAVSHIPS (660g) S81-6 dated 15 Feb- 
ruary 1945. 

Type “Т” Coils—"Installation and Compensation 
Data" NAVSHIPS (660g) S81—6 dated 1 July 1944. 


TABLE 11-3. Publications relating to other aspects of 
degaussing installations апа equipment 


Bureau of Ordnance Publication OP1523—Forms, 
Records and Reporting Procedures. 

Bureau of Ordnance Degaussing Summary List. 

Bureau of Ordnance Degaussing Watch List. 

Bureau of Ships Manual. 

Bureau of Ships Standard Drawing and Stock 
Catalog Number Index. Bureau of Ships Plan No. 
9000--56000--73387--АШ. 2. 

General Specifications for Machinery for Vessels 
of the United States Navy. 


11-2. REFERENCE PLANS 


The plans listed in table 11-4 show various items 
of degaussing equipment and methods of installa- 
tion. Copies of these plans are not included in the 
Degaussing Manual. If copies of these plans are not 
available at an activity concerned with the installa- 
tion of degaussing equipment, copies should be ob- 


‘tained from the Bureau of Ships. 


Revision or 


BuShips Plan Хо. alteration No. 


No of 


һәй ша 


` 
OOOOO кокос оосо o-oo 


50202-1 T2 ЕРКЕМ ЕЕЕ КЕНЕГЕ И 


86202-11127......... ео 
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TABLE 11-4.—Reference pla 


Stuffing Tubes, Bushings, Fitters—Continued 
Stuffing Tubes for Degaussing Systems for Merchant Vessels (Size Y M)....... 


Stuffing Tubes тан 
Stuffing Tubes (Steel) Туре 46-1... . 


KAN N RUU, саана ородо зав 


Stuffing Tubes Турез 30-2A, 48-5, 48-6........._.......................... — 


Stuffing Tubes Types 


MSIE NE OM ЖЕ реет 


Terminal Tubes (Steel) Type 59 (АПестар.. 2... 


Switches: 
30 Amp DPDT Rotary Snap Switch 
30 Amp DPDT Rotary Snap Switch 
25 Amp DPDT Rotary Snap Switch 
25 Amp DPDT Rotary Snap Switch 


25 Amp DPST Rotary Snap Switch. 


25 Amp TPDT Rotary Snap Switch 
30 Amp TPDT Rotary Snap Switch 
25 Amp TPDT Rotary Snap Switch 
30 Amp TPST Rotary Snap Switch. 
25 Amp TPST Rotary Snap Switch. 
60 Amp TPDT Rotary Snap Switch 
60 Amp TPDT Rotary Snap Switch 
60 Amp TPST Rotary Snap Switch. 
60 Amp TPST Rotary Snap Switch. 
60 Amp 4PDT Rotary Snap Switch.. 


100 Amp TPDT Rotary Snap Switch.. etre a eee ee] 


100 Amp TPST Rotary Snap Switch 


— — — — — — ee 


200 Amp DPDT Rotary Snap Switen ЕР рам FC 
200 AMP DT: КОНГУ SUA WILD ск а l. ced sîse Sua Al лыы 


200 Атар TPST Rotary Snap Switch. 


— — ت‎ э = а ee — EES 


200 Amp DPDT Rotary Snap Switeh -_------ — — 
Зее list of plans Chapter 5, Art. 5-55 (ог additional switches. 
Terminal Strips, Connectors, Terminals, Lugs 


Fabricated Terminals for Electrical Fittings (СЛОВ EDULE 


Fabricated Terminals for Electrical Fittings (Open Епа)--------------- 2531 


LES OF BOR BARS —— 
Lugs for Bus Bars, Solder Туре (2 Bolt Holes) . 
Lugs for Round Studs, Punched Tube Type (1 Bolt Hole) _ _ Ир ЕЕ 
ТИШ С QUO CT CHR СА и Уа өн бер | 
Method of Mounting 17 Conductor Terminal Strip іп Standard Degaussing 


Connection Boxes. 


Terminal Strip for Merchant Marine D. G. (17 connector) === | 
Terminal Strip for No. 9 AWG, Wire, Merchant Marine D. С. (19 connector). 
Two Wire Тар Connector for Merchant Marine Degaussing (12 connector) ------ | 
Two Wire Parallel Tap Connectors for Merchant Vessel Degaussing Circuits... _ 





11-3. DEGAUSSING PLANS INCLUDED IN THE DE- 


GAUSSING MANUAL 


Тһе degaussing plans listed in Table 11-5 are in- 





| 9000-86202-73055 


ns— Continued 


BuShips Plan No. 


PG а еее езе SS 


92 01924. ео IP m 
оборвала 
9000-86202-73750...---------------------- — 
И кур IQ aS A A A trim Ap itg Р Ere ero ena i e d 
9000-58202-1731688: „лана 
9-3-5360-L. ......- ЕЕ ЕЕ 
9000-$56202-73319_.. 
9000-86202-73336...-------------- 
9000-S6202-73201_______ 
о Тай ——— 


._.9000-56202-73246 
--_--...9000-56202-73275 
———— — 
— کد کے د — 9-S-3808-L............‏ 


CE CLIP у Sete adip Tl qe e S NE: 
Е АЕ EL 
58106-604626.._---- ك‎ E SEE эй! 
S8106-450534_________ E ее — 
CA uris n пре PR 224-2222 ӘМ 
10- T-2331-L.. -— "——— ÓÉ 


Table 11-5. Degaussing plans included in the Degaussing Manual 





Ammeters: 


Hi-shock ammeters—mounting dimensions. -. 2.2 cl Ll lc cL LL lll 


Cable: 
Method of entering types MDGY 
through or connection boxes. 

Connection Boxes: 

See Cable. 
Indicator lights: 

Details of degaussing indicator light. 
Motor-Generator Sets 


and MDGW degaussing cables into 


Elementary one line wiring diagram without remote motor control— 
typical for one, four-unit two-generator degaussing motor generator with 440- 


volt or 220-volt, 3 phase, а-с motor. 


Rheostats and Resistors: 


11 sheets. 


Degaussing control rheostats and resistors—120 volts @-с__.-------------------- 


Degaussing resistor — 


Dimensions for degaussing control rheostats and resistors—240 volts d-c.......... 
Hi-shock rheostats for degaussing—120 volts 4-с..------------------------------ 
Installation details for H I-shock degaussing rheostats—120 and 240 volts d-c_____- 


Multicircuit degaussing rheostat—Navy Type НІ-1460 


Multicircuit degaussing rheostat—Navy Type Н1Ї-2460..---.------------------ 


Switch Position Indicator Cards: 
А coil degaussing switch position ind 


Сор, ДОРОТИ КТТ 


FI-QI coil degaussing installation switch position indicator саг .--------------- 
Wiring Ал gem for Degaussing Installations: 
sys 


Split-co 


tem degaussing installation—elementary w iring ШАРҒА" — 


Split-eoil system degaussing installation—elementary wiring diagram (М-С 
set and single conductor cable for M coil). 

Wiring diagram for merchant ship M coil D. G. зуз{еш....-.------------------ 

Wiring diagram for merchant ship split-coil йедапвзїп ____.------------------- 
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BuShips Plan No. 





10- T-2010-L. ... ........ E EE aA рана конса 
56202-3,002,159 
10-Т-2544-І, |. 
88106-475153......... ааа 
58106-756851-..------ 
ЕСООДЕЛЕЙЮ; a ees eet eae S. 
10-Т-3186-І........ wear € Sp pes ee C хын T dbi ear ut 


l0-T-2700- №: Ева = 5ة‎ 6 ера ERI 5 
OS T-270]- ———— 


бейне 53223 p z КСЛ 
10- T-2873-L........ — کے‎ ie HESSE 


АЛМАС ле ди cm oro [ad ol 
| ID ER ЖУ ое S сы Се a 2 





Revision or 


alteration No. 


 — NC‏ دن س Ə b tŠ GSK‏ ج — = CONO Ə‏ © س 


oo 
м سر‎ оо © + -1060 دت‎ C9 -1 


cluded іп the Degaussing Manual, immediately 
after Table 11-5, so as to be available for ready 
reference. 


Revision or 


alteration No. 
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\GRD. STUD 


* 6-40 TAP 





SHUNT DIMENSIONS 


AMES A ато o |e |F онук 


ALTERATIONS 


HI-SHOCK AMMETERS 
MOUNTING DIMENSION 5 


Pii j 5% 


[200 |60215 4 2 
[250 |e$ 15 64 
BUREAU OF SHIPS 
NAVY DEPARTMENT 


WASHINGTON,D.C. JUNE 20,1944 





FILE NO. ALT. 


| INDEX 
seos| 60606 | 
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TERMINAL TUBE ASSEMBLY, DWG 









% 
SILVER BRAZE 4 10 -Т- Е613-( OR 9-8-5235- 
оя WELD. i ° gize T FOR мове CARE — 7 
` SIZE | FOR MOGY CABLE 
} / CLAMP OVER OD ОҒ CABLE 
PACKING / Z° SIZE TO SUIT APPLICATION 
PLASTIC SEALER i /  \WOERVIOUS OR LEAD SHEATH 
SEE NOTE £. — | | / 
“ М PLASTIC SEALER / / 
Ж 727 Zu Г SEE NOTE £ / 






‚ж. ا‎ SA AN 
eM INE qeu Le YS =, E 









/ / 









S. zi 




















2 — — — 
ASE SA 
st tt МИР 227 P» 





i 






| 
ЖҮЙ K 
f — SUFFICIENT  L'OTH — = “жо WD MACH. SCREW ANO 
| APPROX TO PERMIT PACKING NUT, SIZE TO SUIT APPLICATION 
OF GLAND 





SKIN 7- APPROX 


SILVER BRAZE 
OR WELO. 


™ STEEL ENCLOSURE 


2 |sizt^w^ ruse ano чоёт CABLE aboco 


; Mp unm Tier a 

NOTES: 
I. HOLES FOR TERMINAL TUBES „л, ФЕ CUT OR DRILLEO BY THE 

MANUFACTURER OR GY THE SHIPBUILDER AS OMECTEO, THESE HOLES 

SHALL 8€ SMOOTH AND TRUE WITHOUT ANY ontion OF THE BOX. 

толымы. TUDES SMALL- BE ASSEDBLED BV CONTINUOUS TYPE WELO М FTHOD 

OR BY SILVER ORAZING, AND WITHOUT WARMING OR DISTORTION OF BOX. 

SEE DRO. 9-S-0235-L FOR BRAZING DATA. 
2 THE SPACE AROUND THE CABLE WITHIN THE GLANO WUT OF ALL 

TERMINAL TUBES ANO ALSO WITHIN THE OPEN ENO, SHALL BE FILLED ENTERING 

mm mastic Мани О teer AC TYPES MOGY AND 

ef» N у А NU 
set о ^ MOGW DEGAUSSING CABLES INTO 


АҺ PACKING FOR TERMINAL TUBES SHALL ФЕ OF APPROVEO TYPE. FLAX 


PERE нот APPROVED, THROUGH OR CONNECTION 


4. SPECHIGATIONS LISTED ОМ THIS PLAN ARE APPLICABLE ТО NAVAL 
INSTALLATIONS OMY. SCALE... 12 MEMES = 1 ғо. 


BUREAU OF SNIPS, 
WAVY DEPARTMENT, 
тала O. 6. ое 28, 1942 


CW Kan 


FOR Ом OF Kary” 





114 


Б 5 — Э и it Е MEM 


a 
<= 
© 
"ө 





Digitized Бу Google 


CHAPTER 11—DEGAUSSING PUBLICATIONS AND PLANS 


Re no : on EH "T2 Vola 

Dist. Sw. Board 
(Normal Supply) А) (А) А) (А 
2 Air Circuit Breaker із 5% 
То Dist. Sw. Board n) (9 ® D 


(Emergenoy Supply 






To another 
similar unit 








ТНРА 


1-6P.-D.T. Switch for 
transferring the control 
іп one operation. 

Suitable for operation 

at field rheostat voltage. 
(Rotary type preferred) 


(See Sneets # 5 апа f 6) 


Elementary 
ONE LINE WIRING DIAGRAM 
WITHOUT REMOTE MOTOR CONTROL 
typical for 
—— ONE, FOUR-UNIT TWO-GENERATOR 
— — DEGAUSSING MOTOR GENERATOR 
with 
440V.or 2207. - 30А, С. MOTOR 


! 
То Degauseing Coil 
( See aits & #10 BUREAU OF SHIPS PLAN NUMBER | ALT. 
tion 
тае ach DI T І0-1-2361- нии |1. 





Shunt | 
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Dist. 3». Board 
(Normal Supply) 


Air Circuit Breaker 
(or Fuses) 


To Dist. Sw. Board 
(Emergency Supply) 


DHFA 
MHFA-10 


Local Control Station 


Shuntll 


To Degaussin 
(See Sheets 


Co11 

9 & 10 

and specifications for 
each ship) 





Remote Control Station 












To another 
6imilar unit 






1-6P.-D.T. Switch: Гог 
transferring the control 
in one operation. 
Suitable for operation at 
fleld rheostat voltage. 
(Rotary type preferred) 


(See Sheete #5 7 & 8) 


Elementary 
ONE LINE WIRING DIAGRAM 
WITHOUT ВЕМОТЕ MOTOR CONTROL 
typical for 

ONE, THREE-UNIT TWO-GENERATOR 

DEGAUSSING MOTOR GENERATOR 

with 
D.C. MOTOR and 
FIELD RHEOSTAT 


250У. 
230V. 


or 
120V. D.C. MOTOR апа 
120V. FIELD RHEOSTAT 






BUREAU OF SHIPS PLAN NUMBER! ALT. 


IO-T- 236t-L s«2o(H |І 
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Dist. Sw. Board ә): A) (А) 
(Normal Supply) 8 











Air Cirouit 
Breaker 


To Dist. Sw. Board 
(Emergency Supply) 
THFA 
To other 
similar unit 


Local Contro 

























2-3P D.T. Switches 
for traneferring 
the control of 

one unit in one 
operation, 
Suitable for 
operation at field 
rheostat voltage. 
Rotary type рге- 
ferred. 


Note:-Where the 
two motor gener- 
ators are located 
in separate com- 
partments two 
separate control 
stations should 

be provided. 

(See Sheets # 5 & 
# 6) 


MOT. 


To Degaussing Coll 
(See Sneets #9 & #10 апа ONE LiKe WIRING DIAGRAM 
а for each WITHOUT REMOTE MOTOR CONTROL 
р typical for 


TWO, THREE-UNIT ONE-GENERATOR 
DEGAUSSING MOTOR GENERATORS 
with 
440У.ог 2201. $8 А.С. MOTORS 


BUREAU OF SHIPS PLAN MUMBER|ALT. 
10-1=- 2361-0. 950/1 [1 | 
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Remote Control Static 

Dist. Sw. Воага (A) @ М (А) 

(Normal Supply) © ® ® © 
“Air Circuit Breaker 

қ (ог Fuses) 68) O © @ 


^ То Dist. Sw. Board 
(Emergency Supply) MHFA-14 {TCD 






to another 
Similar unit 


Local Contro] Stz 





2-OP.-D.T. Switches 
for transferrinz the 
control of one unit 

in one operation. 
Sultable for Operae 
tion at field rheostat 
voltage. 

(Rotary type preferred) 
Note:-Where the two 
motor generators are 
located in separate 
compartments, two 
separate control 
etations should be 
provided. 


eee sheets #5, та 
8 






Transfe 
Switch 





Elementary 
ONE LINE WIRING DIAGRAM 
WITHOUT REMOTE MOTOR CONTROL 
typical for 
TWO, TWO-UNIT ONE-GENERATOR 


МОТ, 


Shane. № DEGAUSSING Horon GENERATORS 
То Degaussing Coil 250У.р.С. MOTORS and 
(See Sheets #9 & #10 and 230V. FIELD RHEOSTA1S 
specifications for each ship) or 


120V. D.C. MOTORS ала 
120V. FIELD RHEOSTATS 


1O-T- 236]-Lsu4orn |! | 
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(Rotary 


Momentary 
Contact 


10 Атр Fuse. 
-Limit Switoh 


Pos. 


pr) RRheostat Operating 
е. No tor 


Speed Regulation 


Control Switeh 


Transfer Switeh 


Type 


Preferred 


Foon tate designed for 
230V. D.C. generator 
fields should be pro- 
vided with 230V. oper- 
ating motors ог 128V. 
motors with suitable 
resistances to permit 
operation at 230V. D.C. 


Control Switoh 


perm 1207. D.C. or 230%. D.O. 


Se (From Rheostat Terminals) 


CONTROL WIRING DIAGRAM 
WITHOUT REMOTE MOTOR CONTROL 


with 
CONTROL TRANSFER SWITCH 
typioal for 
GENERATOR FIELD RHEOSTAT 
for | 
DEGAUSSING MOTOR QENERATOR 


with 
2301, ог 1207. GENERATOR FIELD 


BUREAU OF SHIPS PLAN NUMBER | ALT. 
10O-1T-236l-Ls«sorit 11 | 
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"Start-Emergen u 


Stop 

Line | 7 

бы Line 
Fuse a 


F сор 
Тһегта1 Overload / Со11 fiateFlodk 
Relay Contacte 


Holding Contact 











To Diet. Sw. Board 


To Diet. Эм. Board 
(Emergenoy Supply) 


(Normal Supply) 


For Motors 1 er 

than 60 BP. kuz. 
Switch. (Closed 

when transfer switoh 
is closed). It should 
open before transfer 
swi toh opens. 


—— А simple t 
уре 
е! Magnetio Starter 
эда (Тһе internal con- 
— neotions vary with 
the type). 
Notes: 


The starter may be held closed against overload and shook by 
: keeping the "start-emergeney run" push-button depressed. 


CONTROL WIRING DIAGRAM 
WITHOUT REMOTE MOTOR CONTROL 
and without 
CONTROL TRANSFER SWITCH 
typioal for MOTOR of 
DEGAUSSING MOTOR GENERATOR 
with 
440V. ог 220V. - 3 PHASE A.C. MOTOR 
and DIRECT CONNECTED EXCITER 


BUREAU OF SHIPS PLAN NUMBER | ALT 


!О-Т- 2361-1. sueor 11 ІСІ 
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Line sa ү F Line ` 


Cruse H Z + 
Thermal Overload 0011 Interlock 
Relay Contacte 
Holding Contaot 


To Dist. Sw. Board 
(Emergency Supply) 






To Dist. Sw. Board 
(Normal Supply) 


For Motors larger 
than 50 Н.Р, Aux. 
switoh closed when 
tranefer switch is 
closed. It should 
open before transfer 
ewitch opens. 


Field Cirouit 






А simple type 
Magnetic Starter 
(The internal con- 
nections vary with 


Control Switeh the type). 


Rote: | 
The starter may be held closed against overload and shook by 
keeping the "start-emergenoy run" pushbutton depressed. 


CONTROL WIRING DIAGRAM 
WITHOUT REMOTE MOTOR CONTROL 
апа without 
CONTROL TRANSFER SWITCH 
typical for MOTOR of 
DEGAUSSING MOTOR GENERATOR 
with 
230V. D.C. MOTOR апа 
830%. GENERATOR FIELD RHEOSTATS 


or 
1207, D.C. MOTOR and 
120V. GENERATOR FIELD RHEOSTATS 


(BUREAU OF SHIPS PLAN МОМБЕНГАГ 
10-T- 236l-L ser оғи. |! | 
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Line 








To Dist. Sw. Board 


| te Dist. Sw. Board 
(Emergency Supply) 


(Normal Supply) 


For Motors larger 
than 50 И.Р. X. 
switch closed when 
transfer sWitch is 
Closed. It should 
open before transfer 


Start-‘*Emergency switoh opens. 
Run * JE 


A sinple type 
Magnetio Starter 
(The internal соп- 
neotione vary with 


Momentary Contact 
the type). 


Control Switch 
Motor Field Cireuit 


Rheostat 
through 
60 Ampere 
Fuses 


Note: | 
1. The starter may be held closed against overload and shook by 
keeping the “start-energency run" pushbutton depressed. 


2. It should be noted that the third leg oan be omitted in the 
feeder cable, sotor starter and transfer switoh if the generator 
is equipped with 230V. field rheostat and rheostat operating motor, 


OONTROL WIRING DIAGRAM 
WITHOUT REMOTE MOTOR CONTROL 
and without 
CONTROL TRANSFER SWITCH 
typical for 


MOTOR of 
DEGAUSSING MOTOR OENERATOR 
with 
230V. D.C. MOTOR and 
1207. GENERATOR FIELD RHEOSTATS 


10- T- 236|]-Ls»ac n {| 
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То "М" Coil 2 То *А" Со11 
сю) Compass Compensating GEN) Compass Compensating 
Coils ті Coils 


"M Coil (Emergenoy Conneotions) 





N CTIONS 
N THE СУ TO THE "М" ERATOR 





Adjust ourrent in the "N° 0011 to zero. 

Shut down the "И" 0011 generator set. 

Adjust the current in the “А” 0011 to zero. 

Shut down the "A* 0011 motor generator set. 

Move the links to the emergenoy positions. 

The "A" 0011 generator is then connected to supply courrent to the 
бИ 0011 апа the "A" 0011 is inoperative. 

. Start up motor generator sets and adjust the ourrents in the ooils 
to the desired values. , 

The current іп the "M" 0011 will now be indicated on the "A" coil 
ammeter and will be controlled by the "A" 6011 pushbutton. 


Instructions similar to the above should be placed at each of the 
remote and local control stations. 


WIRINO DIAGRAM 
typical for 
DEGAUSSING MOTOR GENERATOR CONNECTIONS to 
*M* COIL WITH ONE SERIES CIRCUIT 


а 
"A OOIL WITH ONE SERIES CIRCUIT 
[BUREAU OF SHIPS PLAN NUMBER Nt. 
IO- T- 2361-1 suseru |1. 
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То "А" Coil 
Compase Compensating 
Coils 





То "М" Coil 
Сошраве Compensating 







Conneotion 


INSTRUCT 
IN THE EVENT OF CASUALTY TO THE "M" COIL GENERATOR 





Adjust current іп the "M" coll to zeno. 

Shut down the "M" coil generator set. 

Adjust the cunrent in the "A" coil to zero. 

Shut down the "A" coil motor generator set. 

Move the links to the emergency positions. 

Тһе "A" coil generator is then connected to supply current to the 
"M" coll and the "A" oo11 is inoperative, 

Start up motor generator sets and adjust the currents in the coils 
to the desired values. 

The current in the "M" coil will now be indicated on the "A" ooll 
ammeter and will be controlled by the "A" coil pushbutton, 


Instruotions similar to the above should be placed at eaoh of the 
remote and 1оса1 control stations 


о NY QIAO 
° 


WIRING DIAGRAM 
typical for 
DEGAUSSING MOTOR GENERATOR CONNECTIONS 


to ki 
"M" COIL WITH TWO PARALLEL CIRCUITS 
and 
“Ам COIL WITH TWO PARALLEL CIRCUITS 


IO-T- 236 1-L <нлоян 









m 
ü 
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Remote 





Neg. 
Tranefer Switoh 











Plate 
eostata 


еб saith de 
ЕС rk * 
Resistors 
ED 
Ë Ë 
Generator | 
Voltage 


To Degaussing 
Adjusting 
Resistor Coil 


Degauseing Generator 


Notes: 1207 or 240Y DC Supply 

1. Тһе GO атреге Гивев (Exolter ог Ship's Bus) 

are used only when the SCHEMATIC WIRING DIAGRAM 
source of supply is taken for Control of 

from the Ship's Bus.  Exciters should bo Generator Field of 
direot connected to the rheostat terminals. Degaussing Motor Generator 


2. Rheostate designed for 230V DC 
generator fields should be provided 
with 2307 operating motors ог 1257 
motors with suitable resistances to 
permit operation at 230V DC. 
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О 
Accuracy of compass compensa- 
О ры ыды 
Adjustments and observations— 
new installations: 
coil capacity- -------------- 
electrical connections. _- -- - - - 
heading control switch... - ~~ - 
insulation resistance... ..... 


series resistors________- EIS 
temperature г15е------------ 
ventilation. 2... ....-...--- 


Advance information on routine § 


inspections. 
Ammeters: 
check during routine inspec- 
tion. 
compensation for length of 
leads to shunt. 
connections to shunt. ....... 


deflection for positive current 
in coil. 

in merchant vessel installa- 
tions. 

in multiconductor naval in- 
stallations. 

in single conductor naval in- 
stallations. 


name plates Юг------------- 

standard ammeters.........- 
Ampere turn control: 

automatic ----------------- 


in merchant vessel installa- 
tions. 
methods for single conductor 
coils. 
operator .---------------- 
requirements.....-.---- — 
types of control for multicon- 
ductor coils. 
variable number of turns. 
variable resistance. ---. - 
variable voltage... ....- 
Ampere turn meter. ------------ 
Ampere turns: NM 
check during routine Inspec- 
tions: 
convention ОП-------------- 
Approval of commanding officer... 
Arc welding—effect of degaussing 
on. 
Automatic control of ampere turns. 
Automatic degausing control 
equipment. 


B 


B and С components: 
coils for compensating......- 
definition . | 
dockside compensation - - -- - 
final сотрепзайой---------- 


INDEX 


9-33. 
4-58 (5) (с) (d) (е). 


4-53 (5). 
2-2 (6). 


5—56. 
4—68 (7). 
4-53 (5). 


4-53 (5) (f). 
9-21 (5), 9-33. 


1-9 (2) (b), 4-56, 
4-65. 
5-52. 


4-51, 4-53, 4-56. 


4-65. 
4-63. 
1-66. 


4-66 (3). 
4—66 (1). 
1-66 (2). 


9-21 (2), 9-31 (1). 


9-31. 


3-22 (3). 
9-4. 
1-12. 


1-9 (2) (b). 
4-56, 4-73. 


Brush rings- ------------------- 
Bureau of Ships special material. - 
Bureau of Ships repair parts. - - -- 


C 


C component—see “B” and “С” 
components. 
Cable —degaussing: 
calculation of size—multi- 
conductor coils. 
calculation of size—single con- 
ductor coils. 
properties of. -------------- 
ratings Of ----------------- 
resistance Of. 
selection of cable type.......- 
types and properties... ....- 
Cable—designation and marking. 
degaussing coil cables... .... 
feeder cables... ..........- 
interconnecting cables. ...... 
other cables_______ 
Cable end sealing: 
of cut ends on cable reels. .-- 
of installed cable. ...........- 
prior to installation. .......- 
Cable—feeder: 
noninductive runs..........- 
type to be used: 
naval vessel installations. 
merchant vessel installa- 
tions. 
voltage drop in............- 
Cable installation: 
cold weather precautions.....- 
location: 
merchant vessel installa- 
tions. 
naval vessel installations. 
mechanical protection. - ----- 
РАШ ИП ASAR SS 
precautions. --------------- 
precautions for MDGL cable- 
РИШИП ЕРЕ КАНЕ 
sealing cable ends: 
cut ends on cable reels. - 
ends of installed cable... 
prior to installation. - --- 
specifications. .............- 
stuffing tubes--------------- 
supports and mechanical рго- 
tection. 
passage through non- 
watertight bulkheads 
and beams. 
passage through water- 
tight bulkheads and 
decks. 
spacing above decks..... 


standard methods of sup- 
porting. 

weather deck installa- 
tions. 


type of cable to be used. - _-- 


weather deck installations... 


10-25. 
7-3. 
7-4. 


3—41 to 3-48. 
3-31 to 3-34. 


3-11. 

2-14 to 2-16. 
2-14. 

2-15. 

2-15 (2). 
2-16. 


4-13 (3). 
4—13 (4). 
4—13 (3). 


4—18 (2). 


4-18 (1). 
5-11, 5-18 (1). 


9-18 (2). 
4—13 (2). 
5-12. 


4-11. 
4-14 (5), 5-15 (2). 
4-19 


4-13, 5-14. 
4-13 (5). 
4-13 (1). 


4-13 (3). 
4-18 (4). 
4-13 (3). 
4-12. 
4-17, 5-17. 
4-14, 5-15. 


4-14 (3). 
4-14 (4). 
4-14 (2). 
4-14 (1). 
4-16, 5-16. 
3-11, 5-11, 


5-18 (1). 
4-16, 5-16. 


5-16, 
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Cable 


installation in 


spaces: 
chain lockers.._________ 
fuel ой tanks and storage 


compartments. 


restricted 


INDEX 


4-15, (5), 5-18 (5). 
4-15 (2), 5-13 (2). 


powder handling and ammuni- 4-15 (4), 5-13 (4). 
tion stowage compartments. 


refrigerators__________ 

to be avoided when possible__ 

water tanks... l 
Cable insulation resistance—min- 

imum permissible: | 

new installations.__________- 

operating installations. ...... 
Cable—location of: 

on merchant vessels. 

on naval vessels___________- 
Cable— physical inspection оѓ. _ _ ` 
Cable runs: 

diversions in_-_____________- 


Cable tags 


magnetic fields produced by... 
Cable sections: 
degaussing coil cables. |... 
feeder cables______._______- 


Cardinal components: 
coils for compensating... .... 
definition. ----------------- 
dockside compensation. ..... 


final compensation 


Caution on making changes...... 
Circuits— designation оѓ... 


Compass 


compensating 





(see also “Installation of Com- 
pass Compensating Coils.’’): 
check during routine inspec- 


4-15 (1), 5-13 (1). 
4-15, 5-13. 
4-15 (8), 5-18 (8). 


8-5 (5). 
9-26 (2). 


5-12. 
4-11. 
9-28 (1). 


4-11, 5-12. 
10-12. 


2-14 (1). 
2-16 (1). 
2-20. 


6-5. 
6-2. 
6-125. 
6-142. 
9-36. 
2-13. 


9-27 (2), 9-35. 


tions. 
for B and C components..... 6—5. 
for Н component. .......... 6-3. 
for horizontal component. ___ 6-4. 
for NE and NW components. 6-6. 
grounding of сазе _________ 6-15. 
needed іп degaussing installa- 1-5 (2), 4-68 (9), 
tions. 5—60. 
power supply for_______ 6—101. 
reasons for use of... 6-1. 
types: 
for second compass in- 6-14. 
stallation. 
standard {(урев_________ 6-13 (3). 
table of---------------- 6-7. 
to be left in place but 6-13 (2). 
not used for new in- 
stallations or replace- 
ments. 
to be removed.......... 6-13 (1). 
Compass compensation: 
acouraeyv 22242225052 de 6—143. 
definitions and principles____ 6-111. 
dockside compensation: 
check for residuals. __ _ __ 6-128. 
check for resistor set- 6-127. 
tings. 
compensation of Band C 6-125. 
components. 
compensation of NE and 6-126. 
NW components. 
conditions for_________- 6-122. 
defleeting the compass... 6-124. 
degaussing coil currents 6-121. 
to be used. 
securing Бу reversals. ___ 6-129. 
final compensation: 
RBGCGUEROVY C RSE 6-143. 
procedures. -2-2-2-2 6-142. 
purpose.. 222222- 6-141. 
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Compass compensation—Continued 


headings used for----------- 6-113. 
power supply Ё!0г------------ 6-101. 
precautions... ._- 6-114. 
reasons for___.__...___.---- 6—1. 

steps involved... À. 6-112. 
swing for deviations......... 6-112 (4). 


Compass for testing coil polarity... 2-2, 2-3. 


Compasses and other magnetic 1-11. 
equipment—effect of degaus- 
sing on. 
Compasses which should be com- 6-12. 
pensated. 
Compensating windings in motors 10-24. 
and generators. 
Components in compass compen- 6-2. 
sation. 
Conductor tags----------------- 2—20. 
Conductors—designation апа 2-17 to 2—1 
marking of. 
compass compensating cable 2-19 (2). 
conductors. 
degaussing coil cable conduc- 2-18. 
tors. 
feeder cable conductors...... 2-19. 
indicator light cable conduc- 2-19 (2). 
tors. 
paralleled conductors________ 2-18 (3). 
power supply cable conduc- 2-19 (1). 
tors. 
spare conductors___________- 2-18 (2). 
Connections: 
changing------------------- 9-81 (4). 
cheeking- ааа 9-81 (3). 
Connection and through boxes: 
connections in-------------- 4—35, 5-34. 
definitions- ---------------- 2-21. 
drain holes----------------- 4-36, 5-35 
filling boxes---------------- 4—87 
Kinds сае ааах 4—82, 5—82. 
IOCATION Hc сыг llu sls suu 4—88, 5—33. 
name plates___ . 2... 2-23. 
numbering._.___ 2-22. 
stock numbers._________ 4—32. 
terminal strips-------------- 4—84. 
leer p eu un ea SS uum ap ESE Š 4-81, 5-31. 
ое ыбы аны 4—85. 
wiring diagram ______ 2-24. 
Contact surfaces. 9-23 (5) 


Control of ampere turns: 


automatic__________________ 


4—65. 
fixed resistance____________- 1-9 (1) (d). 
орегаог ----------------- 1—9 (2) (а). 
variable number of turns____ 1-9 (1) (©). 
variable resistance__________ 1-9 (1) (b). 
variable voltage___________- 1—9 (1) (a). 
Control boxes—see also “Installa- 6-81, 6-82. 
tion of control boxes.” 
Control equipment_______ 9-27 (1). 
Control transfer вуеһ__________ 4—53 (3). 
Course correction: 
automatic ----------------- 4—56. 
multiple course__________ 4—64 (2). 
three сочгѕе 1...2... 4—64 (1). 
Сиггеп&: 
direction of... osos s. 2-1. 
increasing maximum coil cur- 9-30 (1). 
rent. 
limiting maximum coil cur- 9-30 (2). 
rent. 
loops: 
in cable runs._____ 10-12. 
in control panels, switch- 19-13. 
boards, etc. 
magnetic field produced by... 10-2, 10-4. 


1-9 (2) (b), 4-56, 


INDEX 


D 
Deflecting the compass. ...... 6-124 
Degaussing: 
by cols... nne Ren за 1-4. 
һу magnetic treatment... 1-3. 
effect on are welding ...... 1-12. 
effect on compasses andother 1-11. 
magnetic equipment. 
how accomplished......... 1-2. 
Manual... 2.2... ...... 4-3, 5-3. 
Dialis. . 11-2, 11-3. 
power supply for... a шш edes 10. 
publications... . 11-1. 
reasons for, _....... - -.-. 1-1. 
Degaussing coils: 
Ока ЕГ 1-6 (5) 
control of ampere turns...... 1-9. 
design of. ... алаты Жолы боз 3-1 to 3-48 
i. ИЕ ESE ды eee 1-6 (2). 
FI and FP сойх 00222... 1-6 (3) 
FICO тер 1-6 (7) 
FS coil... 1-6 (7) 
kinds and functions ...... 1-6. 
Leoil — __.....__..--.- ... 1-6 (4) 
loops ее 1-7. 
о ыз сезсе Шыр ke eee 1-6 (1). 
MALMaux сойх... INE 1-6 (6). 
multiconductor............. 1-8 (2). 
polarity of... uu 2—2. 
power supply for............ 1-10. 
ОРОП x onec eret 1-6 (2). 
QI and QP coils. ..... E 1-6 (3) 
OT; COM анаска 222 1-6 (7) 
QS coil... ......... mu 1—6 (7) 
single conductor. ........... 1-8 (1) 
Degaussing installation: 
function of- uous 1-1, 10-3. 
minimum requirements for... 1-5. 
power supply Юг------------ 1-10. 
Degau=sing material: 
Bureau of Ships special mate- 7-3. 
rial. 
Bureau of Ships repair parts._ 7-4. 
classes of ..--.---.------ 7-2. 
General Stores material. __ _ - _ 7-5. 
items furnished by yard... 7—6. 
procurement of- ------------ 7—1. 
stocks санасы 7-1, 7-7 (3). 
Degaussing power supply: 
load factors for estimating 4-62 (1). 


power required, 
motor-generator sets. ------- 


rectifiers. _ 
ship's service power... —------ 
ship’s service power. .......- 


Deperming. __._----------------- 
Design of degaussing coils: 
alternative designs—choice be- 
tween. 
basic design formulas... .... 
efficiency of design.. -.------ 
examples...... 


formula for multiple loop coils _ 
fundamental relations 2—2... 
multiconductor coils. ____- - - - 
refinement. of a design ....... 
responsibility for... 
single conductor coils... --- 
Designation and marking: 

cables. 

compass compensating 

cables. 
degaussing coil cables _ _ _ 


1-10 (1), 4-52, 4-62 
(2) 1-10 (2). 

1-10 (2). 

1-10 (3), 4-62 (1). 

1-10 (3), 4-62 (1) 
5-51. 

1-3 (1) (а). 


3-28. 


3—22 (4). 

3-23 (2). * 

3-34, 3-44 to 8-46, 
3—48. 

2—22 (2). 

3-21. 

3—41 to 3-48. 

3—43. 

3-1. 

3-31 to 3-34. 


2-14 to 2-16. 
2-15 (3). 


2-14. 


Designation and marking—Continued 


cables—continued 


feeder саез__--------- 2-15. 
indicator light cables... . 2-15 (3). 
interconnecting cables... 2-15 (2). 
other cables._____ 2—16. 
power supply cables..... 2-15 (1) 
СТЕШІН 2-13. 
conductors_....-.-_-.------ 2-18, 2-19. 
compass compensating 2-19 (2). 
cable conductors. 
degaussing coil cable con- 2-18. 
ductors. 
feeder cable conductors_. 2-19. 
indicator light cable con- 2-19 (2). 
ductors. 
paralleled conductors.... 2-18 (3). 
power supply cable соп- 2-19 (1). 
ductors. | 
spare conductors. ....... 2-18 (2). 
letters used #0г------------- 2-11. 
IOODS Suis eee ecient See а 2—12. 
Deviations: 
swing FOF 6-112 (4). 
unsymmetrical............- 6-143 (2) and (8). 
DPG forms: 8—11, 8-12, 9-8. 


Direction of current flow. ........ 
Discharge resistors________ -- 
Diversions in cable runs. ........ 
Dockside compass compensation: 
check оп residuals- --------- 
check on resistor settings- _ - - 
compensation of B and C com- 
ponents. 
compensation of Н compo- 
nent. 
compensation of NE and NW 
components. 
conditions for- ------------- 
deflecting the compass. ...... 
degaussing coil currents to be 
used. 
securings by reversals....... 
Drain plis... as 


E 
Electric circuits—tmagnetic fields 
caused by. 
Electric equipment—magnetic 
fields caused by. 
Electrical connections. .........- 


2-1. 

4-68 (5), 9-23 (7). 
4-11, 5-12. 
6—128. 
6-127. 
6-125. 
6-123. 
6-126. 
6-122. 
6—124. 
6-121. 
6-129. 


4-36, 5-35, 9-23 (8) 
6-161 (2). 


10-11 to 10-13. 
10-21 to 10-26. 
8-5 (3). 


Equipment бог inspection and tests: 


ammeter, standard 
ampere turn-meter ا‎ 
insulation resistance meas- 
uring instrument. 
polarity indicator- ---------- 
tong-test ampere turn meter. 
volt-ohm-milliameter test set _ 
voltage indieator...........- 
Equipment—physical inspection 
of. 


ЕО cec RES hc 
Feeder cables: 
noninductive runs... .......- 
CY DUS 


voltage drop in............- 
FI and FP сойз_^-.------------- 
FI—FQ coil: 
ammeter deflection for posi- 
tive current. 
connections___.------------ 


9—21 (5). 
9-21 (2). 
9-21 (4). 
9-21 (1). 
9-21 (2). 
9-21 (3). 
9—21 (6). 
9-28 (2). 


4-18 (2). 
4-18 (0, 5-11,5-18 


5-18 (2). 
1-6 (3). 


2-2 (4). 
2-2 (4). 
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Final compensation: 


INDEX 


BCCUIACY ok ee eee dre 6—143 

‚ ргосе4иге__---------------- 6-142 

DUPFDOSO 6-141. 
Fixed resistance control of ampere 1-9 (1) (d). 

turns. 

CON. Е Duce ana E 1-6 (7). 
Еазһ—ЮО______________________ 1—8 (1) (с). 
Flashing: l se jn oe шашлы кшш 1—3 (1) (b). 
Forms: 

DGP u ИА 8—11, 8—12, 9-8. 


NAVSHIPS 1104........... 
NAVSHIPS 2525----------- 


FP—QP coil: 
ammeter deflection for posi- 
tive current. 
соппес 003 _--------------- 
FS COLL u. ЗЕРО 
Fuses: 
inspection Of ~~ 
not used in compass compen- 
sating coil circuits. 


G 


General Stores material.......... 
Geometrical polarity : 
definition. _._______-______-- 
relation between geometrical 
and electrical polarity. 
Grounding of compass coil cases. _ 
Grounds: 
in cable__________-______--_ 
not in cable. _____________-_-_ 


H component: 
coils for compensating....... 
defined___.._.__------.---- 
dockside compensation... __- 
final compensation. ......... 
Heading control switches. ....... 


Indicator lamps: 
inspection оё_ -------------- 
merchant vessel installations. 
multiple conductor naval in- 
stallations. 
single conductor naval in- 
stallations. 
Inspection of degaussing installa- 
tions: 
advance information. ....... 
physical, o nre rcs 
purpose ої ---------------- 
when made... ------------- 
Installation of compass сотреп- 
sating coils: 
fuses not used in compass 
compensating coil circuits. 
general instruetions. -------- 
power supply--------------- 
type “А” heeling coil... 
type ''G- Mod" сойв--------- 
types “К-1, “К-2, and 
* Filled K" coils. 
type “К-1” coils._____ 
type p^ COs. secos e 
{уре “ТЕ” coils: ........... 
D A — 
wiring diagrams. |... ......- 
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6-152. 

6-123 (9), 6-125 (3) 
(i), 6-126 (3) (i), 
6-151. 


2-2 (5). 


2-2 (5). 
1-6 (7). 


9-23 (3). 
6-101 (4). 


7-5. 


2-18 (1). 
2-18 (1) (а). 


6-15, 6-94 (7). 


9-26. 
9-27. 


6-3. 

6-2. 

6-123. 

6-142. 

4-68 (4), 8-5 (4). 


9-28 (6). 
5-57. 
4-68 (8). 


4-58 (4). 


9-1. 
9-2. 


6-101 (4). 


6-11 to 6-18. 
6—101. 

6—21 to 6-24. 
6-31 to 6-36. 
6-41 (0 6-46. 


6-51 to 6-55. 
6-61 to 6—66. 
6-71. 

6-1002. 


Installation of control boxes: 
grounding____ -- 
location = ------------------ 
MOUNTING Ea SE Das 
precuations.__.-_____..---- 
terminal tubes and intercon- 

necting pipes. 


type "ASI". р 
Insulation resistance: 
cable—minimum permissible 


values: 
in new installations. .... 
in operating  installa- 
tions. 


measurement of____._____-- 
motor-generator sets... .... 

Insulation resistance measuring 
instrument. 

Integral F and Q coil—splitting 
to FL and QL and FP and QP 
coils. 

Intercardinal components: 

coils for compensating....... 
defined cos eR Sn EcL 
dockside compensation. ____. 
final compensation. ......... 

Interpole connections in motors 

апа generators: 
which give large magnetic 
field. 
which give small magnetic 
field. 
parallel connection __ .... 
series connection........ 


Letters for marking degaussing 
installations. 


Loops: 


designation of. ............ 
in degaussing coils. ......... 
magnetic field produced bv.. 


M 


М coil...... E ыны ық балады RERUM 
Magnetic equipment—effect of de- 
gaussing on. 
Magnetic field of ship—causes of: 
current flow in electric cir- 
cuits and equipment. 
magnetization of magnetic 
materials. 
Magnetic fields produced by cur- 
rent flow: 
effects of ELE 
electric circuits_-___.--.---- 
cable runs------------- 
current loops in control 
panels, switchboards, 
etc. 
practical expcdients to 
reduce field. 
requirements for zero field. 
electric equipment- --------- 
brush rings- ----------- 
compensating winding... 
interpole connections 
which give large fields. 
interpole connections 
which give small fields. 
motors and generators... 


8—5 (5). 
9—26 (2). 


9-26, 9-27. 
9-28. 
9-21 (4). 


4-81 іо 4-86, 
5-71 іо 5-73. 


6-6. 
6-2. 
6-126. 
6-142. 


10-22. 


10-23. 


10-23 (1). 
10-23 (2). 


1-6 (4). 
9-23 (4). 
2-11. 


2-12. 
1-7. 
10-11 to 10-13. 


1-6 (1). 
1-11. 


10-2. 
10-2. 


10-4 (2). 

10-11 to 10—13. 
10-12. 

10-13. 


10-11 (2). 
10-11 (1). 
10-21 to 10-26. 
10-25. 

10-24. 

10-22. 

10-23. 


10-21. 


` INDEX 


Magnetic fields produced, etc.—Continued 
electric equipment— continued 
residual magnetic effects. 10-26. 


series windings......... 10-24. 
Magnetic ranges__..._._..-.-_-- 1-13. 
Magnetic treatment—degaussing.. 1-3. 
MALMaux coils______...-.._._-- 1-6 (6). 


Marking compass сой installations. 6—104. 


Material—procurement of ....... 6—16. 
Merchant vessels—tests 0n....... 8-4. 
Minesweepers—degaussing instal- 4-72. 
lations for. 
Motor-generator sets: 
| for merchant vessel installa- 5-52. 
| lations. 
| for multiconductor coils. _ _ _ _ 4-62 (2). 
| for single-conductor coils. ... 1-10 (1), 4-52. 
| inspection of._.._....-_---.- 9-28. 
Multiconductor сойх... ....... 1-8 (2). 
| design ой... 3-41 to 3-48. 
design problems - — 3—41. 


examples. .... ..... : 
refinement of design... 


3-44 to 3-46, 3—48. 
3-43. 


steps involved in design... 3-42. 
СОУ 4—61. 
Multiconductor integral Е апа Q 4-71. 
coils. 
Multiconductor split F and Q coils: 
all coils multiconductor.. . . 4-69. 
single conductor M coils. 4-70. 
N 
Naval vessels—tests on: 
required by specifications ... 8-2. 
observations during ... ... 8-3, 8-5. 
NAVSHIPS 1104... _ ... . 6-152, 8-14. 


NAVSHIPS 2525... . .. .. 


NAVSHIPS 2944. . 


6-193 (9), 6-125 
(3) (D, 6-126, 
(3) (i), 6-151, 
8-13. 

9—5, 9-6, 9-8. 


NAVSHIPS 2944А ___- . 9—5, 9-7. 
ХЕ апа NW components: 
coils for compensating. . . 6-6. 
definition ........ ...... 6—2. 
dockside compensation... 6-126. 
final compensation. 6-142. 
NW > component—-See “ХЕ and 
NW components." 
0 
Operating tests . 8-2, 9-29. 


Operator control of ampere turns. 


P 


Physical inspection: 
cable runs. . . 
contact surfaces 
discharge resistors 
drain plugs. - 
equipment 


1-9 (2) (a), 4-65. 


. 9-23 (1). 


9-23 (5). 


|. 9-23 (7). 


0-23 (8). 
9-23 (2). 


fuses 2 ... . . 9-23 (3). 

labels . 9-33 (4). 

polarit v indicator lamps . 90-23 (6). 

supply switch . 9-23 (9). 

switeh position indicator 9-23 (10). 

plate. 

switches 2002 22:2. .. 9-23 (3). 
Plans... . 4-2, 5-2. 
Polarity: 

рае 9-34 

check өп... гы tobe de CO 232. 


Polarity— Continued 
geometrical. ... ........... 
indicator------------------- 
indicator lamps............. 
of degaussing coils____.___-_- 
relation between geometrical 

and electrical. 

Polarity indicator: 
check after use____._______- 
precautions in use__________- 
USC 22-ы алы дара ақы ыны 

Polarity indicator lights______ ` 


Power supply for compass com- 
pensating coils. 
Power supply and control equip- 
ment—merchant vessels: 
ammeters_________ cn 
communications. ........... 
compass compensating equip- 
ment. 
control equipment required... . 
indicator lamps............. 
location of control equipment. 
power supply_______.__---.- 
rheostats------------------ 
series resistors________._. .-..- 
switehes а ота wees 
Power supply and control equip- 
ment for multiconductor coils: 
ammeters------------------ 
automatic control----------- 
characteristics and installa- 
tion of control equipment. 
course correction------------ 
installations on minesweepers- 
installations with automatic 
heading control. 
installations with integral F 
and Q coils. 
nature of ampere turn control 
required. 
operator control______ 
power supply..............- 
split coil installations with at 


least one multiconductor 
coil. 
multiconductor coils 
throughout. 


single conductor M coil. . 
type of control- ------------ 
use of multiconductor coils... 

Power supply and control equip- 
ment for single conductor coils: 
ammeters------------------ 
automatic degaussing control 
equipment. 
connection of control equip- 
ment. 
control transfer switch... _ 
equipment for operator con- 
trol. 
indicator lights... ......... 
location of control equipment 
motor controllers... ....... 
motor-generator sets. . 
inotor-operated rheostat- 
power supply and method of 
control. 
rheostats. ааа 
Preliminary action—routine in- 
spections. 
Procurement of degaussing ma- 
terial. 


2-18 (1). 
9-21 (1). 
9-28 (6). 
2-2. 

2-18 (1) (4). 


2-2. 

2-3. 

2-2 (1). 

4-68 (8), 5-57, 9-23 
(6). 


6-101. 


4—68. 


4—69 


4-70. 
4-66. 
4—61. 


4—53 (5). 
4—56. 


4—55. 
4—58 (3). 
4—58. 


4-53 (4). 
4-54. 
4-53 (1). 
4-52. 
4-53 (2). 
4—51. 


4-53 (2). 
9-22. 


6-16, 7-7. 
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